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ABSTRACT 
The purpose of this descriptive/correlationzil study was to evaluate instructional 
technology availability and use in secondary agricultural education curricula in North 
Carolina and Virginia. The population for this study consisted of secondary agriculture 
teachers in North Carolina and Virginia that were listed in the 1998-99 North Carolina 
Agricultural Education Director (N = 370) and Virginia Vocational Agriculture Teacher's 
Associatioa Directory (N = 313). Based on Krejcie and Morgan's (1970) formula for a 5% 
margin of error, a random sample of 242 would be required for a population of this size. The 
researcher based on the objectives of the study developed a survey instrument. The survey 
instrument was pilot tested with 40 Iowa agriculture teachers. The test-retest procedure and 
Cronbach's alpha were utilized to test the instrument reliability, which resulted in adequate 
reliability. The final mailing of the survey instrument consisted of 210 North Carolina 
secondary agriculture teachers and 170 Virginia agriculture teachers. After several follow-up 
mailings 195 surveys were received. Nonresponce error was tested with the "Double-Dip" 
procedure, only one significant difference was found. 
North Carolina and Virginia agriculture teachers utilized desktop computers, compact 
disk, laser printers, Internet, email, videotape, and television between 1-30 minutes per day 
for instructional purposes. Agriculture teachers also had adequate access to the 
aforementioned technologies. Agriculture teachers placed a high priority on computer 
applications such as the Internet, reference software, databases, spreadsheets, word 
processing, and content area tutorials/drill and practice software for daily instructional 
activities. 
X 
The associations between program/demographic variables and variables related to 
agriculture teacher's utilization and access to instructional technology were negligible to low. 
Agriculture teachers were also largely neutral as to their perceptions regarding instructional 
technology's future in agriculture education. The benefits of instructional technology were 
found to be an increase in the availability of educational opportunities, improved 
informational resources for faculty and students, more effective instructional materials, and 
more convenient delivery methods for instructors. The barriers to instructional technology 
centered on money for equipment, lack of technical suppon, lack of appropriate facilities, 
and lack of time to learn and implement the new immerging technologies in secondary 
agricultural education settings. 
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CHAPTER I. INTRODUCTION 
Introduction 
The educational field has witnessed many profound changes over the past few 
decades. Traditional educational models have emphasized a teacher-centered environment, 
in which the majority of information is disseminated through the teacher (Simonson & 
Thompson, 1997). With today's highly technological society this mode of education has 
come under great scrutiny, with many educational professionals and legislators calling for 
change. Educators and other related professionals across the nation have started to realize 
the importance of having students to become independent thinkers, explore complex 
problems, and apply the knowledge to real-life simations ( Simonson &. Thompson, 1997). 
According to Simonson & Thompson (1997) many experts in the field of education 
recognize technology as an essential component to support this new wave of thought 
sweeping the academic world. The new instructional technology tools are seen as 
mechanisms that support active learning in students. "John Dewey, at the beginning of the 
century, talked about the need for experiential and student centered-leaming" (Simonson & 
Thompson, 1997, p.5). Agricultural Education, the central focus of this study, adheres to the 
experiential and student-centered learning philosophy of Dewey. 
Agricultural Education refers to the processes of education applied to the body 
of knowledge generally defined as agriculture. It includes such subjects as: 
needs assessment, formal and informal teaching approaches, curriculum and 
program development, instructional and program delivery approaches, 
applications of educational technology, program and instructional evaluation, 
appropriateness of education, policy issues related to education in agriculture, 
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institutional organization, and management of agricultural institutions in 
domestic and institutional settings. (NCA-24 Committee on Research in 
Agricultural Education, 1986) 
According to the NCA-24 Committee on Research in Agricultural Education (1986), 
agricultural education is carried out through formal programs offered in K-12 schools, post-
secondary schools, and colleges and universities. Informal programs offered by extension 
services and other agencies and organizations disseminate agricultural knowledge as well. 
More importantly to the focus of this discussion agricultural information can be disseminated 
through the use of technological means such as television, radio, print media, and computer 
services (NCA-24 Conunittee on Research in Agricultural Education, 1986). As one can see 
agricultural information can be delivered through various methods that are all technologically 
based. 
Simonson and Thompson (1997, pg. 5) stated that "through interaction with and 
support from the world of people, objects, and technologies, the learners' experiences are 
expanded and their understanding is modified in light of the new data." In the field of 
agricultural education this can be seen in the Supervised Agricultiiral Experience Program 
(SAEP). 
An SAE program is the actual, hands-on application of concepts and 
principles learned in the agricultural education classroom. Students are 
supervised by agricultural education teachers in cooperation with parents, 
employers and other adults who assist them in the development and 
achievement of their educational and career goals. (National FFA 
Organization, 1999a) 
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SAE is a time honored and tested form of work-based learning. "An SAE program is 
a planned practical agricultural activity which supports skill and competency development, 
career success and application of specific agricultural and academic skills a student has 
learned through classroom instmction in agricultural education" (National FFA Organization, 
1999a). Programs such as the SAE program have their theoretical base in the school of 
constructivism, which emphasizes learners becoming agents of their own knowledge. This 
can be done through the use of interactive software programs which provide the learner with 
an environment in which they are asked to make choices and to some degree the nature of 
content (Schwier, 1994). 
As one can see interaction with people, objects, and technologies has played an 
integral role in the development and evolution of the agricultural education profession. The 
United States leads the world in agricultural productivity and research. According to 
Reinventing Agricultural Education for the Year 2020 (a visioning and planning initiative of 
the National FFA Organization, 1999) the United States leading position in agriculture "lies 
in part because of its infrastructure for developing and delivery technology, including 
agricultural education programs in our public schools" (National FFA Organization, 1999b). 
This network of scientist and educators has served the country well, but has begun to show a 
degree of wear, a great deal of this concerns the rapid pace of change that comes with 
technological innovation. Current curriculum development initiatives and educational 
delivery approaches in local school districts around the nation have not kept pace with the 
rate of technological change that the United States has experienced over the past decade 
(National FFA Organization, 1999b). "Rather than reacting to change as it comes "a passive 
approach" the agricultural education community must take a proactive stance and look ahead 
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to develop a cohesive vision of its preferred future decade" (National FFA Organization, 
1999b). The National Research Council (1988) in the book Understanding Agriculture 
emphasized that in order for agricultural education to remain viable educators should emulate 
the best current programs while generating new ways to deliver agricultural education. 
The field of instructional technology offers many avenues by which agricultural 
educators can disseminate the latest agricultural knowledge to clientele in both formal and 
informal educational settings. Before any further discussion of instructional technology can 
take place the concept must be defined. Instructional technology (FT) is a division of the 
body of knowledge known as educational technology. Educational technology can be 
defined as the "body of knowledge resulting from the application of the science of teaching 
and learning to the real world of the classroom, together with the tools and methodologies 
developed to assist in these applications" (Dieuzeide, 1971, p. 1). Cleary (1976) defines 
educational technology as the "overall methodology and set of techniques employed in the 
application of instructional principles." The term instructional technology provides a 
refinement to this definition; "instructional technology is the media bom of the 
communications revolution which can be used for instructional purposes along side the 
teacher, textbook, and blackboard," (Conmiission on Instructional Technology, 1970, p. 19). 
Engler (1972, p. 59) defines instructional technology as "hardware, television, motion 
pictures, audiotapes and discs, textbooks, blackboards, and so on, essentially these are 
implements and media of communication." The primary difference between educational 
technology and instructional technology concerns the use of terminology. Where educational 
technology places emphasis on the individual techniques and methodologies used in the 
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educational process, instructional technology places more emphasis on the media component 
of instruction. 
Anglin (1995) states that instructional technology may be divided into three major 
divisions: message design, message delivery, and evaluation of message effect. In the field 
of agriculture the majority of research concerning instructional technology has focused upon 
distance education (Murphy, 1995; Peasley, 1996; Willis, 1996; Anderson, 1996; Miller & 
Miller, 1998; Miller Sc Miller, 1999; Bowen & Thomson, 1995; Muiphy & Terry, 1998). 
Distance education comes under the division of message delivery. Willis (1994, p 295) 
defines distance education as "the organizational framework and process of providing 
instruction at a distance. Distance education takes place when a teacher and student(s) are 
physically separated, and technology (i.e., audio, video, computers, print) is used to bridge 
the instructional gap." "Distance education evolved from traditional educational practice and 
process in reaction to specific access problems" (Willis, 1994, p. 5). In the context of 
agricultural education distance education could be defined as the utilization of highly 
technological instructional tools to disseminate agricultural knowledge to physically 
separated agricultural clientele with the specific objective of closing the instructional gap. 
Distance education while being the primary focus of instructional technology research 
in agricultural education only provides one perspective on the use of instructional technology 
in secondary agricultural education programs. What of the daily instruction that takes place 
in the traditional secondary agricultural education program, the type of instruction that is not 
considered "distant" in nature. Often times agricultural instruction rendered at the secondary 
level is only meant for the onsite audience, and not concerned with outside clientele. 
Instructional media of today can be used for dual purposes in the traditional classroom setting 
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as well as for distance learning (Willis, 1994). Media with video and audio capabilities such 
as television and computer based technologies such as the Internet and interactive 
simulations can be used effectively in both traditional and distance educational settings 
(Willis, 1994). While distance education has dominated the agricultural education research 
literature of today especially at the post-secondary level, research on instructional media 
utilization in the traditional secondary agricultural education program has not received great 
attention. 
It is from the aforementioned concept that this research study will take its direction. 
In contrast to traditional studies that have emphasized distance education, this study will 
serve as a more comprehensive review/needs assessment of instructional technology in 
secondary agricultural education curricula. More specifically, this research study will 
concentrate on the following five areas: (1) Daily utilization of selected forms of 
instructional technology in secondary agricultural education curricula, (2) Access to selected 
forms of instructional technology in secondary agricultural education curricula, (3) The 
priority of major goals for the use of computer technology in secondary agricultural 
education curricula, (4) The perceived benefits and barriers to instructional technology in 
secondary agricultural education curricula, and (5) The perceived future role of 
instructional technology in secondary agricultural education curricula. Elements of distance 
education will still be interwoven into the literature. 
Statement of the Problem 
The integration of instructional technology into the secondary level of public 
education has become a major priority of both the North Carolina Department of Public 
Instruction and the Virginia Department of Education. As the current Information Age 
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places greater pressures on existing educational structures, educators are seeking new 
technologies to enhance instructional opportunities to prepare students for the workforce of 
tomorrow. With the aforementioned statement serving as a sounding board for instructional 
technology integration. North Carolina and Virginia developed educational technology plans 
with the specific objective of curriculum integration (Milken Exchange, 1999h,i). 
The Six-Year Educational Technology Plan for Virginia (1996-2000) emerged out of 
the awareness that technology is not simply equipment, but a systematic treatment of 
information and instructional content in a specialized way to achieve a specific purpose. 
Technology according to Virginia's plan is not an end or goal in itself, but a means to achieve 
the goal of enabling all students to learn to their potential (Virginia Department of PubUc 
Education: Division of Technology, 1996). "Teachers must be trained, support services 
must be provided, pilot studies must be initiated, equipment must be updated and maintained, 
guidelines must be developed, new technologies must be introduced, and an on-going 
program of evaluation must be established" (Virginia Department of Public Education: 
Division of Technology, 1996). The aforementioned statement directly relates to one of the 
major policy issues that the plan is designed to deal with, the identification of best practices 
relating to the use of technology in K-12 education (Virginia Department of Education: 
Division of Technology, 1996). Identification of the best practices relating to the use of 
technology in K-12 education directly impacts secondary agricultural education programs 
around the state of Virginia. Currently a comprehensive instructional technology needs 
assessment has never been conducted for secondary agricultural education in Virginia. In 
order to address the major poUcy issue and related instructional technology concerns 
mentioned earlier in this discussion from the Virginia Six-Year Educational Technology 
Plan, agricultural education leaders in Virginia must conduct a comprehensive needs 
assessment in order to provide their academic clientele with the foremost in high quality 
educational experiences. 
Policy-makers in North Carolina also recognize the importance and urgent need for 
instructional technology infusion into the public educational system (K-12). In 1995 
educators in North Carolina, initiated a five-year plan entitled the Long-Range Technology 
Plan in order to address the need for instructional technology infusion in public education 
throughout the state (Milken Exchange, 1999h). In the Long Range State Technology Plan 
(1999h) it states that the classroom is the "focal point" for teaching and learning, therefore 
the standard for creating technology-supported schools should be centered around it. Two 
important factors will characterize a technology-supported classroom in North Carolina; 
1. Equipped with diverse options for teaching and learning that only technology 
can offer or make possible. 
2. Managed by a knowledgeable, skilled, and motivated teacher who is both 
comfortable and creative with technology (North Carolina £>epartment of 
Public Instruction, 1999). 
The aforementioned factors speak loudly to the role North Carolina public school 
administrators envision instructional technology playing in the classroom of the new 
millenium. These changes directly impact secondary agricultural education programs in 
North Carolina. Agricultural educators must acquire the skills that will enable them to utilize 
the latest tools in instructional technology, which in turn will provide secondary agricultural 
education students with technology enhanced educational experiences. The North Carolina 
Technology Commission considers vocational education under which agricultural education 
9 
is classified, a high priority division for instructional technology infusion. Competency 
based programs in vocational education will involve instructional technologies in order to 
prepare students for employment in emerging occupations, for participation in advanced or 
highly-skilled post secondary education, and with lab experiences that assist them in making 
informed decisions and in the application of practical life skills (North Carolina Department 
of Public Instruction, 1999). 
The North Carolina School Technology Commission's vision for North Carolina 
students is that "all students will be enabled by technology to solve problems, improve their 
productivity, and gain the skills necessary to become contributing members of their 
community and life-long learners" (North Carolina Department of Public Instruction, 1999). 
With this vision in mind North Carolina secondary agricultural educators must prepare 
themselves for this emerging wave of change. In order to properly implement instructional 
technology in North Carolina secondary agricultural education programs a comprehensive 
needs assessment must be conducted, currently one has not been conducted. For both the 
states of North Carolina and Virginia instructional technology infusion into agricultural 
education is vital, with a proper needs assessment this can be efficiently done. If 
implemented correctly secondary agricultural education students in both states can be 
ensured a high quality technology-enhanced education. 
Purpose and Objectives 
The purpose of this study was to assess the use and availability of instructional 
technology in North Carolina and Virginia secondary agricultural education curricula. 
The objectives of this study were: 
1. To determine the frequency of utilization of various forms of instructional 
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technology in secondary agricultural education curricula. 
2. To determine the access agricultural education teachers have to various forms of 
instructional technology in their facilities. 
3. To determine the perceptions of agricultural education teachers toward the 
implementation and utilization of various forms of instructional technology in 
secondary agricultural education curricula. 
4. To determine the future role that instructional technology will play in secondary 
agricultural education curricula. 
5. To determine the degree of association between program characteristics/demographic 
variables and selected instructional technology variables in secondary agricultural 
education curricula. 
6. To determine the potential barriers and benefits towards the implementation of 
instructional technology in secondary agricultural education curriculum. 
Need for Study 
In the field of instructional technology needs assessments are often conducted by 
technologist in order to respond to a request for assistance or a perceived need in a particular 
academic field. Anglin (1995, p. 184) stated that needs assessments are utilized to "gather 
information to assist professionals in making data-driven and responsive recommendations 
about how to solve the problem or introduce the new technology." Anglin (1995) 
emphasizes that needs assessment can lead to the development of new instruction and can 
serve as an aide to curriculum developers. Needs assessment is imperative for the 
implementation of instructional technology in agricultural education. The information age 
demands change from all societal systems from education and communication, to the family 
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and workplace (Anglin, 1995). Agricultural education must stay abreast of these changes in 
relation to changing curriculum paradigms and pedagogical information dissemination 
strategies. Through needs assessments agricultural educators can plan and implement 
instructional technology systems that are relevant and efficient for each individual program 
that will ultimately enhance student learning outcomes. 
Audience of the Study 
The audience for this study consisted of secondary agricultural education teachers in 
North Carolina and Virginia who were listed in the 1998-99 North Carolina Aericultural 
Education Directory and Vir^nia Vocational Agriculture Teacher's Association Directory. 
The sample for the study consisted of 210 agricultural education teachers from North 
Carolina and 170 from Virginia. 
Defiiiition of Terms 
The following terms are defined here to provide clarity of meaning to the terms as they are 
used in this study. 
1. Asynchronous: A term that refers to communication in which interaction 
between the sender and the receiver does not take place simultaneously. (Willis, 
1994). 
2. CD-ROM: A format standard for placing any kind of digital data on a compact 
disk. Typically, more than 640 million bytes of data can be stored on a single 
CD-ROM (Simonson & Thompson, 1997). 
3. Chat (Room): An option in some telecommunications systems that makes it 
possible for users to communicate by typing on their respective computers. The 
text is immediately displayed on the other computer (Simonson & Thompson, 1997). 
4. Computer: An electronic device, controlled by commands stored in its internal 
memory, that can accept and store data, perform arithmetic and logic functions, 
and output information without the need for human intervention. Or any device 
that can receive and store a set of instructions in a predetermined and 
predictable fashion. The definition implies that both the instructions and the 
data on which the instructions act can be changed; a device whose instructions 
cannot be changed is not a computer (Simonson & Thompson, 1997). 
5. Database: An integrated set of records with the collection of data related to one 
specific type of application. Database is often used synonymously with File 
(Simonson & Thompson, 1997). 
6. Desktop Publishing: Gives the user-typeset quality such as you see in 
newspapers and textbooks. Also allows combining of text and pictures 
(Simonson & Thompson, 1997). 
7. Distance Learning: "Distance education takes place when a teacher and 
student(s) are physically separated, and technology (i.e., audio, video, computers, 
print) is used to bridge the instructional gap" (Willis, 1994). 
Drill and Practice: The simplest category of computer-based instruction. The 
student is presented problems to solve by the computer. The computer checks 
answers and keeps track of progress. Generally, new information is not 
presented (Simonson & Thompson, 1997). 
E-Mail (electronic mail): A type of software that provides for easy sending and 
receiving of messages firom one computer to another (Simonson & Thompson, 
1997). 
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10. Hardware: The physical components, or machines, of a computer system 
(Simonson & Thompson, 1997). 
11. Internet: A complex interconnection of networks which links millions of 
computers in thousands of networks on all continents. Networks connected \ 
through the Internet use a particular set of communications standards to 
communicate, known as TCP/IP (Simonson & Thompson, 1997). 
12. LCD Panel: A video display designed to be set on a standard overhead 
projector for group viewing (Simonson & Thompson, 1997). 
13. Macintosh: A model of computer produced by Apple that features the use of a mouse, 
pull-down menus, icons, and desktop screen (Simonson & Thompson, 1997). 
14. Multimedia: Transmitting text, audio, and graphics in real time (Simonson & 
Thompson, 1997). 
15. Overhead Projector: A device that projects an image from a specially prepared 
transparent original called a transparency. Perhaps the most common 
instructional medium (Angus & Reynolds, 1992).. 
16. PC-DOS: The operating system for IBM personal computers (MS-DOS) (Simonson & 
Thompson, 1997). 
17. Software: Usually considered synonymous with program. Stored digital 
information on magnetic disks or tapes or as electronic information in the 
computer's memory. Software determines what a computer does (Simonson & 
Thompson, 1997). 
18. Spreadsheet: An electronic ledger sheet used to enter numbers and words in 
rows and columns: x-y entry of infonnation (Simonson & Thompson, 1997). 
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19. Synchronous: A term that refers to communication in which interaction 
between the sender and the receiver is not delayed (Willis, 1994). 
20. Word processing: Automated manipulation of text data via a software package 
that usually provides the ability to create, edit, store, and print documents easily 
(Simonson & Thompson, 1997). 
21. World Wide Web (WWW): Documents on the Internet that contain hyperlinks 
to other documents (Simonson & Thompson, 1997). 
22. VCR (Videocassette Recorder): A device for recording video on cassettes 
(Simonson & Thompson, 1997). 
23. Video: Describes the signal that is used by display devices, such as projectors, 
to generate a picture. This term also refers to the video output of video tape or 
disk players or computers (Angus & Reynolds, 1992). 
24. Videoconferencing: The ability for groups at distant locations to participate, 
through audio and video, in the same meeting at the same time (Simonson & 
Thompson, 1997). 
25. Virtual Reality: Highly realisdc computer simulations that use three-
dimensional displays to create the impression of being inside space 
(Simonson & Thompson, 1997). 
Implications and Educational Significance 
This results of this study will assist Virginia and North Carolina agricultural 
educators and school administrators in planning for instructional technology implementation 
in secondary agricultural education programs. By having a scholarly assessment of 
instructional technology, agricultural educators in North Carolina and Virginia can receive 
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the training and equipment they need to enhance the academic performance of the students 
they serve. The long term impUcations of this type of research can be measured in the 
agricultural student's transfer of learning to real-world situations as a result of a technology 
enhanced agricultural curriculum. 
Summary 
Instructional technology as defined by the Conunission on Instructional Technology 
(1970, p. 19) "is the media bom of the communications revolution which can be used for 
instructional purposes along side the teacher, textbook, and blackboard." As the traditional 
educational paradigm has shifted from a teacher-centered approach to an experiential-
student-centered approach (constructivism), instructional technology has emerged as an 
integral component of the daily educational environment (Simonson & Thompson, 1997). 
Agricultural education is a discipline that could benefit greatly from the infiision of 
technology into the daily pedagogical strategies utilized in the dissemination of agriscience 
information. Secondary agricultural educators in North Carolina and Virginia must employ 
technology into their daily instruction as mandated by North Carolina's "Long Range State 
Technology Plan" and Virginia's "Six-Year Educational Technology Plan" (1996-2002). In 
order to implement instructional technology into secondary agricultural education curricula 
in an efficient and insightfiil manner a comprehensive needs assessment must be conducted; 
this study will accomplish that critical task. 
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CHAPTER n. LITERATURE REVIEW 
Introduction 
This literature review is divided into three major sections; (a) instructional 
technology foundations, (b) instructional technology in agricultural education, and (c) 
instructional technology nationwide. Each section explains relevant theories and describes 
related research that will serve as the theoretical foundation for this study. 
Instructional Technology Foundations 
Historical perspectives in instructional technology 
Instructional technology firom the media perspective (the focus of this research) can 
be traced to World War 11, a time, which created an enormous instructional problem for the 
government. Thousands of military personnel had to be trained swiftly to perform critical 
tasks essential to their own survival and to the overall war effort. In response to this critical 
problem the government created and distributed thousands of training films and other 
mediated learning materials. The Division of Visual Aids for War Training within the U.S. 
Office of Education produced 457 sound motion pictures, 432 silent fllmstrips, and 457 
instructors' manuals between January 1941 and June 1945. Other agencies within the armed 
services produced materials, in addition 16mm projectors and film projectors were purchased 
and distributed by the thousands during this period. Other mediated materials such as still 
photographs, audio recordings, transparencies, and slides were used for instructional 
purposes as well (Anglin, 1995). 
In the 1950's several universities had created courses in audiovisual production. The 
courses primarily emphasized the most used media of the time: overhead transparencies, 
bulletin boards, still pictures, charts and posters, displays, fUmstrips, motion pictures, and 
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tape recordings. During this period illustrations for instructional materials were created by 
skilled artists. In the absence of skilled artists a picture file was frequently used which 
included items from magazines, advertisements, or other sources. The pictures were 
manipulated by techniques such as projection tracing, squaring, or photosketching (Pett & 
Grabinger, 1995). "Black-and-white photography was commonly used for original photos 
and copying drawings and pictures for slides, filmstrips, overhead transparencies, or display 
prints" (Pett & Grabinger1995, p. 306)., During this time color slides (35mm) were gaining 
in popularity as new, and easy to use cameras came on the market. In cases where instructors 
required letters for posters or displays, hand lettering, pens and guides such as Wrico 
systems, and mechanical systems such as LeRoy or Letterguide were commonly used. 
Rubber stamps and stencils were utilized as well for displays (Pett & Grabinger, 1995). 
The period between 1960-1979 saw a time of transition and growth that led to great 
changes in the 1980's. Radical changes in technology led to the modification or replacement 
of instructional media in schools or training settings. Media such as lantemslides ceased to 
exist as 35mm slide projectors utilizing the carousel principle increased in importance. With 
the development of the thermal process and later the electrostatic process instructors could 
easily create 8-by-10-inch transparencies from a typed page. Electrostatic copiers made 
duplication more efficient by increasing the quantity and quality of copies made at one time 
(Pett & Grabinger, 1995). 
The 1980's marked the progression from hand art skills to computer based skills in 
the field of instructional technology. The 1980's saw the emergence of laser printers, VCR's, 
videodiscs, hypermedia, and computers. "The Apple 11+ computer was the first to bring an 
unbelievable amount of computing power-48K of random access memory (RAM) and an 8-
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bit microprocessor-to anyone who could afford the $3,000 purchase price" (Pett & 
Grabinger, 1995, p.308). IBM shortly followed after with their first personal computer in 
1982 (I6K of RAM with a 16-bit processor). During this time personal computers began to 
appear in schools, homes, and offices. Initially computers were used mainly for word 
processing and spreadsheet applications, but soon graphics programs emerged as an 
important application. 
The 1990's have seen the emergence of graphic programs in the area of desktop 
publishing programs. "Desktop publishing programs combine text from word processors, 
and illustrations from paint or draw programs, and add graphics such as lines, boxes, and 
shading to create layouts for publications" (Pett & Grabinger1995, p.310). Desktop 
publishing programs have been utilized greatly in the field of education for a variety of 
purposes. The 1990's also saw the creation of additional instructional media, such as 
scanners, CD-ROM's, multimedia computers, digital cameras, and the Internet have 
revolutionized the classroom. Technologies such as the Internet and CD-ROM have allowed 
for interactivity in the classroom, creating a more learner centered environment 
(constructivism) (Pett & Grabinger, 1995). 
The historical development of instructional technology can be traced to the 
battlefields of World War II. With the critical need for training of armed forces personnel 
instructional technology took root with media such as filmstrips and audio recordings. Over 
the next few decades instructional technology evolved into the highly technological computer 
mediated environment that dominates the educational setting of today. No matter the form of 
media being utilized, the ultimate goal of instructional technology has always been to 
enhance the learning environment of educational clientele in all settings. 
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Theoretical foundations of instructional tecimology 
Simonson and Thompson (1997) stated that theories serve two purposes: (1) Provide 
a direction for future research, and (2) Provide direction to the practice of a profession. 
Theories are not rigid, but continually progress as new research findings are introduced to a 
given body of knowledge. Scientists continually strive to improve upon theories, which are 
used as guides for research. Through this process scientists endeavor to develop new laws 
that can be adopted to solve problems within the field of study (Simonson & Thompson, 
1997). 
Simonson and Thompson (1997) indicated that theories can provide direction to the 
practice of a profession. In the field of instructional technology several theories guide the 
focus of research and practice: behaviorism, systems theory, cognitive theory, and 
constructivism. Behaviorism will lead this discussion of the theoretical foundation 
supporting instructional technology. 
According to Simonson and Thompson (1997) behaviorism has historically had the 
greatest theoretical impact upon instructional technology especially in the area of computer 
based instruction (CBI). In education behaviorists believe that the learner's current mental 
state is a precursor to behave. Behaviorists believe that the goal of any educational activity is 
to produce desirable behaviors in students. With the utilization of instructional technology 
such as in CBI, any effective educational activity should change the smdent in some 
observable way. "After completing a lesson, students should be able to do something that 
they could not do, or could not do as well, before the lesson" (Simonson & Thompson, 1997, 
p. 36). Systems theory will continue this discussion of instructional technology's theoretical 
base. 
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Generally defined systems theory concerns the organization and structure of entire 
organisms. Systems theory was created early in the 20* century as a result of increased 
support and acceptance of science and the scientific method. In the field of education the 
development of the systems approach gave the systems theory practicality. The systems 
approach is based on the following ideals (Simonson & Thompson, 1997, p. 39): 
• The systems approach applies to learning a method of logical problem solving similar to 
the scientific method. 
• Instruction designed using the systems approach is self-correcting and uses logical 
methods of decision making. 
• Instruction developed using the systems approach applies rational procedures for 
designing instructional programs that ensure the attaiimient of specific behavioral 
objectives. 
• The systems approach incorporates ways of looking at complex organizational problems 
that take into account contingencies. 
Instructional technology in relation to the systems approach is an integral component of the 
educational process. Instructional technology can aid in the development of logical problem 
solving approaches, and can also help in the attaiimient of specific behavioral objectives. 
The cognitive theory will now lead this discussion of the theoretical foundation of 
instructional technology. 
"Educational psychologists and learning theorists are moving away fi'om the 
behaviorist approach and have advocated a closer look at the internal processes that occur in 
learners during instruction" (Simonson & Thompson, 1997, p. 41). Traditionally, behavioral 
psychologists have ignored the cognitive changes that occur in learners during the teaching 
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process, arguing that it is impossible to measure and predict the mental changes that occur 
within the human brain. Cognitive psychologists, however, argue that the learner deserves a 
greater degree of autonomy and initiative to the leamer (Simonson & Thompson, 1997). 
Cognitive ±eory is mainly concemed with the conceptualization of students' learning 
processes, with special interest on the way information is received, organized, retained, and 
used by the brain. Cognitive theory in relation to instructional technology can be seen in the 
area of CBI, which requires lessons to be organized and delivered in a way that complements 
the cognitive structure and level of sophistication of the leamer. Cognitive theorists are more 
concemed with the content of instruction, instead of the outcomes of instruction that is found 
in the behaviorists movement. In the area of instructional technology the cognitive theory 
can best be demonstrated with Hypermedia, a computer-based instructional approach. 
Hypermedia is a nonlinear and nonsequential tool used by cognitive scientists to examine 
how students interact with instruction during the process of learning (Simonson & 
Thompson, 1997). "The way students use hypermedia gives insights into the structure of 
thinking and how learning occurs" (Simonson &. Thompson, 1997, p. 42). As one can see the 
cognitive theory has had a profound impact on the field of instructional technology and its 
use in the classroom. Constructivism will now continue the theoretical discussion. 
Constructivism an offshoot of the cognitive theory was founded on the belief that 
"there is a real world that is experienced but that meaning and understanding of the world are 
imposed by ±e j)erson" (Simonson & Thompson, 1997, p. 43). Constructivists believe that 
learners construct their own meaning from instructional activities and real world experiences. 
Through experience meaning is gained, an area in which instructional technology can aid the 
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learner. Through experiential learning systems such as CBI, learners can form their own 
meanings of the world around them (Simonson & Thompson, 1997). 
The aforementioned theories form the foundation upon which instructional 
technology research and utilization are based. Behaviorism, with its emphasis on producing 
observable and quantifiable behaviors in the learner, is in direct contrast with the cognitive 
theory with its emphasis on the internal processes that occur in learners during instruction. 
Systems theory with is emphasis on the natural order and rationality of the world provides an 
organized way by which educational planners can design and implement instruction. 
Constructivism, with its emphasis on gaining meaning through experience, provides a 
student-centered theoretical foundation in which instructional technology can play an integral 
role. 
Instructional Technology In Secondary Agricultural Education 
Utilization of instructional technology by 
secondary agricultural education teachers 
"Computerized instruction should be included in secondary vocational agriculture 
programs to teach computer literacy, a needed skill in agricultural occupations, and to 
enhance student learning" (Rodenstein & Lambert, 1982, p. 41). The utilization of 
computers as well as other forms of instructional technology is imperative to the learning 
outcomes of students in today's educational environment. Research on the frequency of 
utilization as well as the uses of various forms of instructional technology in all educational 
settings is essential for the overall continued improvement of secondary agricultural 
education programs nationwide. 
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Nordheim and Connors (1997) conducted a study of the northwest secondary 
agricultural education programs in regards to their attitudes and perceptions towards the use 
of computers in agricultural education programs. The study also identified the amount and 
types of equipment utilized in northwest agricultural education programs. In 1997 the most 
common type of computer found in northwest agricultural education programs were IBM or 
IBM compatible 486 computers which accounted for 42% of the sample of 327 programs. 
Pentium computers accounted for 25% of the IBM compatibles. In relation to Apple 
computers 36% of the programs sampled possessed an Apple Macintosh, in comparison to 
25% who had utilized the Apple Il-E computers. IBM laptop computers were utilized in only 
12.7% of programs, while 11.4% operated Apple Powerbook computers. Dot matrix printers 
were utilized in 59% of programs, in comparison to 45% who possessed laser jet printers. 
CD-ROM drives were located in 62% of programs. LCD projection panels, scanners, and 
plotters were utilized in 12%, 17%, and 13% of programs respectively. The intemet could be 
found in 46% of agricultural programs surveyed (Nordheim & Connors, 1997). 
Research on how agricultural education teachers utilize computer technology in their 
programs is essential to the overall vitality of the agricultural education profession. Miller 
and Kotrlik (1987) found that agricultural education teachers mainly used computers to 
manage grades, classes, and teaching materials. In contrast Zidon (1985) found that 
computers were being utilized to enhance the overall instruction of students. Nordheim and 
Connors (1997) found the majority of agricultural education programs in the northwest using 
computers for instructor related task such as writing tests, creating class assignments, student 
grades, correspondence, and curriculum development. The other major uses of the computer 
were FFA related activities: FFA Program of Activities, FFA mailings, and FFA news 
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articles. As one can see, the majority of computer usage was word processing related. 
Computer related tasks such as email and accessing information using the World Wide Web 
were ranked low by agricultural education teachers (Nordheim & Connors, 1997). 
Nordheim and Connors (1997) also surveyed northwest agricultural education 
teachers to determine the types of software used in agricultural education programs and their 
frequency of use with each type of software. The categories of software included: word 
processing, graphics presentations, spreadsheet programs, data base programs, financial 
software, Internet navigators, drafting programs, and course grading software. The majority 
of programs utilized some form of word processing software (Word Perfect, MS Word), with 
a great majority (57%) indicating daily use of the word-processing software. The number of 
programs utilizing graphics presentation software was surprisingly low. Microsoft 
PowerPoint (31%) was the most utilized graphics program, in comparison to 8% who used 
Word Perfect Presentations. On the average, agriculture teachers reported weekly use of 
graphics presentation software. Microsoft Excel was the major spreadsheet program utilized 
(35.6%), with the majority of agriculture programs reporting weekly use of spreadsheet 
programs. Microsoft Access was the most utilized database program with the majority of 
programs (26%) reporting daily use of database programs. Quicken was the most used 
financial software program (29%), with the majority of agriculture teachers reporting weekly 
use. Netscape Navigator was the most used Internet software (36.7%), with the 
overwhelming majority of agriculture programs reporting using the Internet daily. 
Thompson and Connors (1998) conducted a study on the use of Internet by vocational 
education teachers in Idaho. The sample consisted of 438 teachers from all vocational 
curricula areas. Vocational teachers were asked there frequency of use with various internet 
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technologies using a Likert scale (Never = 1 - Quite Regular = 4). The majority of teachers 
(40.3%) reported having used email "quite regular" in their programs. Vocational teachers 
reported using the internet "sometime" for personal development, classroom instruction, and 
lesson planning in their programs. The two lowest usage internet technologies were 
discussion groups/Listservs and file transfer protocol. 
Helton and Newman (1996) suggested four ways in which the World Wide Web 
could be utilized in secondary agricultural education programs and the FFA: 
1. As a source of instructional material to be used by the instructor in program 
planning, 
2. As an instructional aid that provides research training for the students, 
3. As a public relations tool that allows the placing of accomplishments and/or useful 
information on line for others to access, 
4. As a means for agricultural education programs and students to share information 
about what they are doing and learning. 
Miller and Miller (1998 & 1999) conducted a study on secondary agriculture teachers' 
usage of the Iowa Communications Network (ICN), a two-way, full motion, interactive audio 
and video system. This study was conducted as a follow up to a 1994 study in which they 
first surveyed agriculture teachers in Iowa in relation to their usage of the ICN. The 1994 
study consisted of a sample of 102 agriculture teachers in comparison to the 1997 study in 
which all Iowa agriculture instructors in Iowa (N = 216). In 1994 no Iowa agriculture 
teacher had taught a class via the ICN, in contrast to 1997 in which 2.1% of agriculture 
teacher indicated having taught a class over the ICN. 
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Instructional technology access by 
secondary agricultural education teachers 
In President Clinton's 1998 State of the Union Address, he stated that the day is not 
far off that every child will be able to stretch a hand over a keyboard and reach every book 
ever wrinen, every painting ever painted, and every symphony ever composed (Clinton, 
1998). Access to instructional technology is a major concern of agricultural educators and 
administrators nationwide (Miller Sc Miller, 1998; Nordheim & Connors, 1997; Layfield & 
Scanlon, 1999; Thompson & Connors, 1998). Nordheim and Connors (1997) in a study of 
Northwest agriculture teachers found that the majority of secondary agriculture programs had 
access to computers. The previous section on instructional technology utilization contains 
references to the percentage of programs with access to computers and other related 
technologies. 
In relation to Internet technology access, secondary agricultural education programs 
are becoming increasingly connected to the Internet. Thompson and Connors (1998) in a 
study of internet use by vocational education teachers in Idaho found 44% of teachers could 
gain access to the Internet at both school and at home. "Of the access locations at school, the 
library was highest at 77%, followed by the computer lab at 73%, their classroom (62%), and 
their office at 32%" (Thompson and Connors, 1998, p. 289). In relation to this study Miller 
& Miller (1999) indicated that access to the ICN by Iowa agriculture teachers grew from 
23% in 1994 to 58.7% in 1997. 
Secondary agricultural education teachers' perceptions 
toward instructional technology utUization and implementation 
"With the increase in computer usage in agriculture education programs, it is 
important to identify what the agriculture instructors think about using the computer" 
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(Nordheim & Connors, 1997, p. 320). Before implementing any form of instructional 
technology into secondary agricultural education, careful consideration should be given to 
the perceptions of the teachers who will utilize the technology. Nordheim and Connors 
(1997) investigated the perceptions of northwest agriculture teachers in relation to computers 
in the classroom. Over 85% of agriculture teachers surveyed felt they were competent in 
using computers, while 81% stated that computers made them more efficient instructors in 
the classroom. Sixty-nine percent of respondents indicated they were comfortable using 
computers in the classroom. Over 85% of agriculture teachers surveyed indicated computers 
made their students more efficient, while 82%percent of agriculture teachers agreed that 
computers are essential to their agricultural science class. Eighty-five percent of respondents 
agreed that students should learn to use the Internet, while 75% of teachers agreed that the 
Internet should be used in agriculture classes. Eighty percent of teachers stated that 
multimedia presentations spark students' interests, while 77% of respondents stated that 
multimedia presentations are an effective teaching method (Nordheim 8c Connors, 1997). 
Murphy and Terry (1998) conducted a nationwide study using Delphi techniques to 
develop consensus and provide focus for future research concerning the adoption of 
electronic communication, information, and imaging technologies for instructional use in 
agricultural education settings. One of the major objectives of the study was to gauge 
agricultural educators opinions in relation to the positive effects they feel electronic 
technologies will have upon agricultural education instruction. Respondents suggested 21 
ways technologies wiU improve instruction in agricultural education. Responses tended to 
gather around the following four areas: (1) an increase in the availability of educational 
opportunities, (2) improved informational resources for faculty and students, (3) more 
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effective instructional materials, and (4) more convenient delivery methods for instructors 
(Murphy & Terry, 1998). 
Secondary agricultural education program/demographic characteristics 
in relation to instructional technology implementation 
Research on demographic variables and their influence on instructional technology 
implementation in agricultural education is very limited. Layfield and Scanlon (1999) 
conducted a nationwide study on the use of the Internet by agricultural education teachers. 
The study found that years of teaching experience and age were not found to have any 
influence on Internet use. According to the researchers this could have been because of the 
high exposure of the Internet in recent years, which in turn could have resulted in a change in 
attitude. Researchers found that agriculture teachers of all ages and years of experience have 
similar views about using the Internet in their instruction. "Therefore, it is recommended that 
teacher educators, local school administrators, Internet mentors avoid preconceived notions 
(re garding age and years taught) about grouping teachers on levels of Internet use and 
adoption" (Layfield & Scanlon, 1999, p. 54). Another demographic variable studied was 
educational level of teachers, this study indicated that teachers with bachelors degrees were 
more likely to be Internet users than others. Researchers indicated that this might be due to 
the fact that many teachers with bachelors degrees have recendy graduated and had exposure 
to the Internet in college (Layfield & Scanlon, 1999). 
Distance education and instructional technology in secondary 
agricultural education (benefits and barriers) 
As stated in chapter one distance education has been the primary area of research 
concerning instructional technology utilization in agricultural education. While distance 
education has been the predominant focus of the literature, instructional technology 
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utilization in the traditional classroom must not be overlooked. This section will explore the 
various benefits and barriers that are related to instructional technology utilization in both a 
distance education and traditional classroom setting. Murphy and Terry (1998) stated that 
the opportunities for agricultural educators to utilize instructional technology in their daily 
task are numerous. 
Murphy and Terry (1998, p. 31) through the Delphi process identified 21 ways ±at 
technology will improve instruction: 
1. They will provide teachers with additional teaching aids to reach and meet the 
needs of the diverse learning styles of students. 
2. Teachers will have greater access to information resources. 
3. Students will be able to take courses at many institutions. 
4. A wider range of visual materials will be utilized. 
5. Students' access to instruction will be enhanced. 
6. Exp>erts of all kinds will be more available for both students and teachers. 
7. Textbooks will be available on CD-ROM. 
8. Teachers will communicate with their colleagues more. 
9. Experts of all kinds will be more available, and more utilized, by both students and 
teachers. 
10. They will reinforce learning by providing students with relevant and timely 
experiences. 
11. Instruction will become more individualized. 
12. Teachers will collaborate over distance on curriculum and research. 
13. They will increase the oppoitunities for business/education partnerships. 
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14. Feedback to learners will be quicker and more specific. 
15. Experts of all kinds will be more utilized, by both students and teachers. 
16. Direct communications with content experts will be utilized instructionally. 
17. Multimedia will be more effective in the instruction of abstract concepts. 
18. Travel time for both students and instructors will be reduced. 
19. Students will be able to choose courses based upon quality, regardless of the 
relative geographical location of student and instructor. 
20. Realistic simulations and or virtual experiences will be utilized instructionally. 
21. Course materials will be more easily updated. 
In relation to the aforementioned findings. Murphy and Terry (1998) also identified 
promising technologies for secondary agricultural education. Interactive computer software 
programs, presentation software, interactive CD ROM-programs, e-mail, computers in 
classroom, LCD panels and projectors, CAD programs, video tapes, interactive video, 
Internet, and two-way interactive television were technologies identified as promising for 
secondary programs in agricultural education. 
While instructional technology offers many great possibilities for the future of 
agricultural education, many obstacles could inhibit its implementation. Nordheim and 
Connors (1997) identified several barriers to using computers in secondary agricultural 
education. The majority of respondents indicated that computer hardware and software were 
too expensive for their agricultural education programs. Respondents also indicated that 
having little experience with using computers as an instructional tool was a limiting factor. 
Murphy and Terry (1998) identified several obstacles to technology implementation in 
agricultural education. Lack of administrative support, lack of support services for 
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equipment maintenance, resistance to change by educators, lack of a reward system for 
technology implementation, lack of preparation time, and lack of access to state-of-the-art 
equipment were identified as barriers to instructional technology implementation (Murphy & 
Terry, 1998). 
Miller and Miller (1998), and Miller (1997) identified several obstacles that may 
inhibit use of the ICN by Iowa secondary agricultural education teachers. Coordination of 
schedules between schools, laboratory sessions cannot be taught via ICN, supervised 
agricultural experiences cannot be managed via the ICN, lack of training, administrative 
support, negative attitude of teachers, lack of student interest, preparation time, and cost 
associated with the ICN were identified as obstacles to the utilization of the ICN by Iowa 
secondary agricultural education teachers. Miller and Miller (1998) suggested that teacher 
educators and other administrators in Iowa who are interested in increasing use of the ICN by 
secondary agricultural education teachers should consider the aforementioned obstacles. 
Instructional Technology Nationwide 
National overview 
Assessing the climate of instructional technology throughout the nation is of great 
importance to educational administrators, legislators, parents, and other community leaders 
from every state. In order to aid in this monumental task the Milken Exchange On Education 
Technology, a Santa Monica, California based nonprofit organization, in conjunction with 
Education Week On the Web conducted a major study entitled Technology Counts '98 in 
order to gauge the instructional technology atmosphere nationwide. The report analyzed 
topics such as state technology plans, state data collection on instructional technology, state 
appropriations, equity, infrastructure, computer access, technology effectiveness, and 
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instructional technology utilization. The following sections will present data from this study 
conducted by the Milken Exchange as well as data from other related studies. 
Zehr (1998) indicated that state policymakers generally agree that schools need more 
technology, but haven't come to terms in relation to the best way to utilize the technology in 
the classroom. According to Zehr (1998) another major issue facing instructional technology 
utilization in education are the inequities between low and high technology schools that some 
states have failed to address. This becomes a major issue when state's require students to 
meet technology standards, or demanding that prospective teachers demonstrate they can use 
technology in the classroom, when some schools may lack the appropriate technology. Some 
states, however, such as Texas and Illinois are beginning to address the inequities that have 
plagued some school districts by requiring districts to submit technology plans before 
receiving money for technology. Zehr (1998) stated that this should be considered as a sign 
that states are thinking more comprehensively about technology policy. 
Technology plans are essential to instructional technology implementation in 
educational systems nationwide. Zehr (1998) indicated that all states throughout the nation 
have a technology plan in place in part because they were required to submit one in 1997 
when they applied for grants from the federal Technology Literacy Challenge Fund. Nearly 
all states consider their plan to be up-to-date with the exception of New York, Washington, 
and North Dakota. Most states continually evaluate their plans and have a schedule for 
revising them. The plans vary in scope and vision, which indicates the focus for instructional 
technology may be quite different from state to state. 
Another issue facing instructional technology involves the collection of data on the 
current condition of instructional technology in each state. According to Zehr (1998) nearly 
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every state either regularly collects its own data on instructional technology, or collaborates 
with outside organizations that does the work for them. According to officials from the 
United States Department of Education a more unified approach for data collection across 
states in relation to instructional technology is needed. This would make it easier for 
officials from the department to make the case for technology funds acquisition in the United 
States congress (Zehr 1998). 
In regards to instructional technology all states but eight provided funds for 
technology in 1998. State spending ranged from $500,000 in Vermont to $230 million in 
California, for a total of 51.7 billion in 1998 (Zehr, 1998). States have utilized a variety of 
sources to pay for instructional technology other than general funds. Examples of this can be 
found in Georgia and Indiana where lottery revenues are used to fund technology, an 
additional example can be found in Missouri where a one cent tax on video rentals brings in 
SI milUon a year for distance learning. Other states gain benefits from large grants from 
businesses or philanthropies, the state of Idaho received a $28 miUion grant from the J.A. and 
Kathryn Albertson Foundation for instructional technology implementation. This grant 
accounted for the majority of the state's technology spending in 1998 (Zehr, 1998). 
As stated earlier in this discussion equity is a major concern of educators in the area 
of instructional technology nationwide. According to Zehr (1998) only 22 states target 
technology funds to particular disadvantaged schools or districts, of the 22 only eight states 
target funds on the basis of technology availability. Other states disperse funds on the basis 
of wealth, under the assumption that poorer schools have less money to spend on technology. 
Zehr (1998) stated that in Tennessee, a state where all schools have been connected to the 
Internet for two years, state officials use a combination of both criteria in allocating funds. 
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The average number of minutes that students can access the Internet per week, and the 
percentage of students receiving free or reduced-price lunches is the formula utilized by 
Tennessee officials in funding technology for schools. According to Zehr (1998), Jacqueline 
Shrago one of Tennessee's two directors of technology stated that this policy is used because 
some of its poorest districts have used Federal Title 1 funding on technology. Shrago 
indicated that the schools that don't meet Title 1 funding are the ones where the greatest 
deficiencies lie. Zehr (1998) stated that of the states that don't target technology funds to 
promote equity, many distribute the money on an equal per-pupil basis. 
In addition to funding, infrastructure is another major issue facing instructional 
technology in America. According to Zehr (1998) only 12 states have special fimding or 
formal programs to aid schools in upgrading their physical infrastructure to support 
technology. The majority of states leave the responsibility to individual school districts, to 
fiind physical infrastructure upgrade. Experts indicate that districts rarely think about 
upgrading schools for technology at the same time they open up a school's walls for other 
renovations. 
Another related issue with instructional technology involves technology standards for 
students that have been instituted by states across the nation. According to Zehr (1998) states 
around the nation have taken different directions in relation to instructional technology 
implementation in their school districts. Thirty-eight states have standards or graduations 
requirements in relation to technology. Of these states eleven have standards pertaining 
exclusively to technology while five have standards that combine technology with other 
subjects (Zehr, 1998). According to Zehr (1998) many states include technology as one the 
main objectives in their science curriculum. Some states have focused on the technology 
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skills students should acquire, while others emphasize the history of technology and its role 
in society. Examples of this situation can be found in West Virginia's standards for 
kinderganen, which states that students should know how to use a mouse and hit the "return" 
button on the keyboard. This is in contrast to Colorado's science standards which ask 
students of all ages to "know and understand interrelationships among science, technology, 
and human activity, and how they can affect the world" (Zehr, 1998). North Carolina, one of 
states under study, in relation to other states is the furthest along of any state in requiring 
students to demonstrate that they have technology skills. Beginning with the class of 2001, 
all high school seniors will have to pass an assessment of technology competency before 
graduating. In 1997 the state gave the test to all 8''' graders (Zehr, 1998). 
While students have technology standards to meet, teachers around the country are 
being asked to accomplish similar task. Thirty-eight states have technology requirements for 
both teaching candidates and for teacher preparation programs. Four of the states are 
requiring students to complete coursework in technology, in addition. North Carolina and 
Vermont require teaching portfolios of candidates they demonstrate their use of technology. 
Other states have different requirements that vary in rigor. Massachusetts schools of 
education, for example, are only required to help prospective teachers leara how to use new 
technologies, and in Idaho schools access whether candidates are proficient in technology 
(Zehr, 1998). Educational experts around the nation are optimistic that new technologies 
adopted by the National Council for Accreditation of Teacher Education for the year 2000 
will encourage colleges of education to turn out more graduates who are competent in 
technology (Zehr, 1998). 
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In relation to instructional technology almost all states offer teachers opportunities for 
professional development in technology, although not many require them to take advantage 
of it. Connecticut, New Hampshire, and North Carolina are the only states that require 
teachers to attend training sessions in technology as a condition for renewing their license. 
Individual states vary in their approach to funding professional development. Fourteen states 
require districts to spend a certain percentage of technology fiinds on professional 
development. The state of Idaho has taken an irregular approach to instructional technology 
implementation by placing the responsibility for instructional technology implementation 
upon the shoulders of districts instead of individual teachers. By the year 2001, school 
districts in Idaho must show that 90 percent of its teachers and administrators are competent 
in using technology to receive state accreditation (Zehr, 1998). 
Instructional technology utilization nationwide 
Data on instructional technology utilization is widespread covering a variety of 
related topics. This section will present data from the Milken Exchange report on 
instructional technology nationwide. According to the Milken Exchange On Education 
Technology (1998g) how technology is used may be the most important question of all. The 
Milken Exchange On Education Technology (1998c) reported that Harold Wenglinsky of the 
Educational Testing Service found that the way teachers used computers had a larger effect 
on math scores whether positive or negative, than how often students used computers or 
whether teachers were trained in using them. The Milken Exchange On Education 
Technology (1998b) also reported data from the 1996 National Assessment of Educational 
Progress (NAEP). The data from this study concerned only math or science, because those 
subjects were the most recent in which NAEP test were given. Nearly half of 8'*' graders 
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nationally, and nearly three-quarters of 4* graders had teachers who used computers to teach 
math. About one-third of graders had math teachers who used computers primarily for 
drill-and-practice. Using computers for simulations and math/leaming games accounted for 
27 percent and 29 percent of teachers respectively. Among 4"* grade classrooms nationwide 
students were more likely to have teachers who used computers primarily for math/leaming 
games at 54 percent, and drill-and-practice coming in second at 36 percent. The Milken 
Exchange On Education Technology (1998) also reported data on instructional technology by 
Market Data Retrieval, a private company in Shelton, Connecticut. This survey collected 
data on the percentage of teachers who use certain kinds of technology. Nationally MDR 
found that 47 percent of schools report that at least half their teachers use a computer 
everyday for planning of teaching. Thirty-three percent of schools report that at least half 
their teachers use the Internet for instructional purposes. 
According to the Milken Exchange On Education Technology (1998g), MCI 
conducted a 1998 poll of Internet use and found that nearly 80 percent of teachers say they 
use the Intemet to find information or conduct research, while only 13 percent say they use it 
to get ideas from other teachers or to send and receive e-mail. Another finding indicated that 
two-thirds of teachers say they spend two hours or less per week using the Intemet for 
instruction. A final finding indicated that teachers are far more likely to use the Intemet as a 
source of information than as a tool for communications (Milken Exchange On Education 
Technology, 1998). 
Instructional technology access nationwide 
The Milken Exchange On Education Technology (1998e) indicated that if schools are 
to realize benefits from instructional technology teachers and students must have adequate 
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access to hardware and network connections. The following section will present data from 
Technology Counts '98 on the access that teachers nationwide have in relation to technology. 
Nationally, three-fourths of every four U.S. public school classrooms have at least one 
computer designated for instructional use. Multimedia computers, which are defrned as 
having a sound card and a CD-ROM drive, make up 45% of all computers in public schools. 
Throughout the nation the number of U.S. students for every instructional multimedia 
computer dropped from 21 in 1997 to 13 in 1998. Nearly 85% of schools in the U.S are 
connected to the Internet, with 58 percent having access from at least one classroom, and 70 
percent have access from a library/media center. Nearly half of all classrooms or 44 percent 
are cormected to the Internet, in comparison to 3 percent in 1994. According to the study 
nearly 80% have a local-area network, and more than half of all classrooms, or 54 percent, 
are connected to a LAN. In 1997 the percentage of schools reporting student access to the 
World Wide Web increased to 90%, an increase from 1994 when only 54% had access. 
High-poverty schools across the nation are less likely to have Internet access than other 
schools. Seventy-six percent of US schools have cable service the (Milken Exchange On 
Education Technology, 1998a). 
North Carolina and Virginia vary in statistics regarding technology access. In 
relation to students per instructional multimedia computer North Carolina had 17 compared 
to 12 in Virginia. North Carolina had 15 students per CD-ROM drive compared to 11 in 
Virginia. Twenty-one percent of schools in North Carolina have a satellite dish compared to 
Virginia with 29%. Eighty-two percent of schools in North Carolina have cable service, in 
contrast to Virginia where 88% of schools have cable service. North Carolina had 18 
students per instructional computer located in classrooms, in comparison with Virginia who 
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had sixteen (Milken Exchange On Education Technology, 1998d). North Carolina had 20 
students per instructional computer located in computer labs, in contrast to Virginia with 
twenty-two. North Carolina and Virginia both had 98 students per instructional computer 
located in library/media center. Seventy-six percent of classrooms in North Carolina have at 
least one computer, compared to 84% in Virginia. Thirty-one percent of classrooms in North 
Carolina have internet access, in contrast to 55% in Virginia. Ninety-one percent of schools 
in North Carolina and Virginia have internet access (Milken Exchange On Education 
Technology, 1998d). 
Instructional technology effectiveness nationwide 
"Twenty years and billions of dollars since the first personal computers were plugged 
into the nation's schools, policymakers and the public are finally starting to demand evidence 
that their investments in education have been worthwhile" (Trotter, 1998). Trotter's 
statement speaks loudly to one of the major issues facing instructional technology in the 
educational arena today, one of effectiveness. Criticism of technology can be seen in the 
media and on Capitol Hill, where lawmakers have been considering cutting, or eliminating 
the federal "E-rate " discount program for telecommunications services to schools and 
libraries (Trotter, 1998). 
No one knows if, or when, the debate over technology's effectiveness would 
force policymakers to scale back funding. But make no mistake, society 
eventually draws up a balance sheet on its major investments, as it has with 
spending on defense, health care, and welfare. And school technology is no 
exception (Trotter, 1998). 
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Instructional technology's e^ectiveness in education is a complex issue that has 
created quite a debate among educational administrators, parents, students, and the public in 
general. "One difficulty in determining the effectiveness of education technology is that 
there is so little consensus about its purpose" (Trotter, 1998). Many polls have shown that a 
great number of business leaders and parents see technology mainly as a tool to prepare 
students for the workplace. Others view technology as a way to improve standardized-test 
scores, one of the major goals of educators. "Another commonly cited purpose of technology 
is to improve the school climate, by involving parents, motivating students, and making 
schools run better"(Trotter, 1998). Finally many recognize technology as a way to foster 
numerous other education reforms, such as making classrooms more learner-centered, 
changing the way teachers teach, and improving assessments. Which ever of these purposes 
educators choose to emphasize can have important implications for how effectiveness is 
measured in relation to instructional technology. Educators in school districts throughout the 
nation need to clarify their goals for using technology, before investing heavily in expensive 
instructional equipment (Trotter, 1998). 
Strategies for instructional technology implementation 
Thompson and Connors (1998) stated that technology has produced a paradigm shift 
in education from a teaching model (the teacher serves as the source of knowledge that is to 
be given to the student), to a learning model (knowledge is constructed and discovered). 
'Because of this new emphasis on the teacher as facilitator, the concerns educators have 
about using and integrating new technologies into their work is of prime importance" 
(Thompson & Connors, 1998, p. 287). Cradler (1999) suggested that in order to successfully 
implement technology into the classroom, careful planning must take place. This can be seen 
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in national reform agendas, which encourage states to give incentives and provide direction 
to local school districts to design and implement technology plans. Cradler (1999) stated 
plans should (I) involve education stakeholders in their design; (2) be guided by education 
and training needs of learners, (3) specify clear objectives related to national and local 
education goals, and (4) incorporate technology applications and practices that have been 
tested for their educational benefits. Technology is often promoted as the solution for 
improving learning before teaching and learning needs are even identified. In order to 
effectively target technology to support teaching and learning it is necessary to engage in 
planning at the state, school district, school, and classroom level (Cradler, 1999). 
Maney and Brooks (1996) suggest five strategies for technology adoption in 
education. Each strategy includes many detailed steps, however, for the purposes of this 
study only the strategies will be listed: 
1. Get the commitment and support of the superintendent and board of education. 
2. Generate and maintain community support by building partnerships and 
collaborative relationships with parents and other key community leaders. 
3. Encourage building principals to take the lead in technology adoption. 
4. Realize that teachers are key to technology adoption and take a slow approach to 
them. 
5. Professional development is essential for successful technology adoption, without 
it, it is a waste of resources to purchase hardware and/or software. 
In addition to the above strategies by Maney and Brooks (1998), The Milken Exchange On 
Education Technology (1998f) in conjunction with Education Week compiled a list of nine 
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recommendations that states should follow in an effort to use technology effectively. The 
recommendations are as follow: 
1. States should regularly update their technology plans and evaluate how well they 
are being implemented. 
2. States should periodically collect data on the presence and use of technology in 
schools. 
3. Because technology must be maintained and updated to remain useful, states 
should pay for technology as an ongoing commitment rather than as a one-time 
expense. 
4. States should take steps to make sure technology is equitably distributed. 
5. States should help schools update the physical infrastructure of their buildings to 
support technology. 
6. States should adopt standards for what students should leam about technology and 
be able to do with it. 
7. States should require incoming teachers to have technology training or expertise to 
obtain a teaching license. 
8. States should create opportunities for teachers to leam how to use technology. 
9. States should disseminate information about effective or innovative uses of 
education technology. 
In relation to instructional technology in secondary agricultural education curricula, 
Layfield and Scalon (1999) recommended several strategies for technology implementation. 
One strategy involved providing inservice training workshops in relation to various 
technologies. Another involved the assigning of mentors or fellow teachers competent in 
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technology to serve as support mechanisms for teachers having trouble with the new 
technology. Layfield and Scalon (1999) suggested providing supplemental pay to teachers to 
attend weekend inservice training. The last recommendation involved school administrators 
seeking funding through grants, donations, and business partnerships to increase the amount 
of technological equipment in schools (Layfield and Scalon, 1999). 
Summary 
The purpose of this study was to evaluate instructional technology availability and 
use in secondary agricultural education curricula in North Carolina and Virginia. The roots 
of instructional technology from the media perspective can be traced to the battlefields of 
World War n, a time, which created a great need for training for a variety of task. 
Instructional technology has progressed from filmstrips and motion pictures, to the 
multimedia computers of today. Several theories such as behaviorism, systems theory, 
cognitive theory, and constructivism have shaped and guided the practice of instructional 
technology in the educational arena. Their effects can be traced through the decades of 
instructional technology's development. 
In relation to agricultural education teachers and their use of instructional technology, 
their major utilization was in the area of class management and FFA related task. The 
majority of agricultural education teachers saw instructional technology as being beneficial 
to their individual programs, with an increasing number of programs acquiring computers, 
software, and accessing the internet. However, agriculture teachers viewed administrative 
support, equipment cost, and technology access as some of the major barriers that must be 
overcome if instructional technology is to have a significant impact upon secondary 
agricultural education programs nationwide. 
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Nationally instructional technology is a major issue of concern by administrators, 
teachers, parents, and business. Overall $1.7 billion dollars was spent on instructional 
technology nationwide in 1998. With this great investment in technology, educational 
officials nationwide are being pressured to provide data that such an expenditure made a 
difference in the educational outcomes of students. Every state as of 1998 had authored a 
technology plan for their schools, partly due to the requirements for federal funding for 
instructional technology. Another major issue facing instructional technology nationwide 
concerns school districts developing consensus on the purpose of technology in their 
classrooms. Until this is accomplished instructional technology's effectiveness cannot truly 
be measured for any educational environment. The literature offered many strategies for 
technology implementation not only for agricultural education, but for all educational 
disciplines. Overall the literature provided support for the findings of this study. 
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CHAPTER in. METHODOLOGY 
Introduction 
The purpose of this descriptive/correlational study was to evaluate instructional 
technology availability and use in secondary agricultural education curricula in North 
Carolina and Virginia . Objectives of the study were: 
1. To determine the frequency of utilization of various forms of instructional technology in 
secondary agricultural education curricula. 
2. To determine the access agricultural education teachers have to various forms of 
instructional technology in their facilities. 
3. To determine the perceptions of agricultural education teachers toward the 
implementation and utilization of various forms of instructional technology in secondary 
agricultural education curricula. 
4. To determine the future role that instructional technology will play in secondary 
agricultural education curricula. 
5. To determine the degree of association between program characteristics/demographic 
variables and selected instructional technology variables in secondary agricultural 
education curricula. 
6. To determine the potential barriers and benefits towards the implementation of 
instructional technology in secondary agricultural education curricula. 
This chapter contains the following sections; population and sample for this study, 
instrumentation, pilot test, data collections, data analysis, limitations, assumptions, and 
summary. 
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Populadon and Sample for this Study 
The popuJation for this study consisted of secondary agriculture teachers in North 
Carolina and Virginia that were listed in the 1998-99 North Carolina Agricultural Education 
Director (N = 370) and Virginia Vocational Agriculture Teacher's Association Directory (N 
= 313). Based on Krejcie and Morgan's (1970) formula for a 5% margin of error, a random 
sample of 242 would be required for a population of this size. As is the nature of survey 
research a certain loss rate can be expected. In an attempt to achieve the target sample size 
of 242, the researcher investigated the return rate of similar studies in agricultural education 
in the area of instructional technology. Thompson and Connors (1998) obtained a 70% 
return rate, Layfield and Scalon (1999) realized a 46% return rate, Nordheim and Connors 
(1997) received a 72% return rate, and Miller and Miller (1998) obtained return rates of 73% 
and 66% respectively. After a thorough analysis of these studies the researcher concluded 
that 65% could be expected to be returned. In order to account for the potential loss rate, 
380 agricultural teachers were sampled. This sample size was calculated by taking the 
desired return rate of 65% and the target sample size of 242 into account. Two hundred forty-
two comprises 65% of 380, by utilizing this logic the researcher was more confident in 
obtaining the target return of 242 agricultural education teachers across both states. 
The Statistical Package for the Social Science, Personal Computer Version 7.0 , and 
Microsoft Exel were used to generate random numbers for the sample selection. The 
stratified random sample was drawn from the population of agricultural education teachers in 
North Carolina (N = 370) and Virginia (N = 313). After the random numbers were generated 
210 agricultural education teachers from North Carolina and 170 from Virginia were selected 
for the study. 
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Instrumentation 
At the time of this study, a survey suitable to meet the research objectives was not 
found. An instrument was developed by the researcher based on the objectives of the study. 
Questions were adapted and modified from previous studies by the Instructional Technology 
Department of the Kansas City Public School District (1997), and Muiphy and Terry (1998). 
Additional questions were added by the researcher to meet the research objectives. 
The completed instnmient consisted of six sections, with sections one, three, four, and 
six consisting of two subsections each. The sections were titled: Section I.; (A) instructor's 
utilization of instructional technology tools, (B) student' utilization of instructional 
technology tools. Section n.: access to selected instructional technology. Section HI: (A) 
computers in your classroom and home, (B) priority of major goals for the use of computer 
technology Section FV: (A) benefits of instructional technology, (B) obstacles to 
instructional technology. Section V.: instructional technology's future role in agricultural 
education, and Section VI.: (A) personal characteristics, (B) program characteristics. 
Section I. parts a and b utilized a Likert-type scale consisting of the following 
responses: 1 = None, 2 = 1 - 30 minutes, 3 = 31 - 60 minutes, 4 = 61 - 90 minutes, and 5 = 
more than 90 minutes. For purpose of data analysis readers should interpret the 
aforementioned scale utilizing the following specifications: 1- 1.49 = None, 1.50 - 2.49 = 1-
30 minutes, 2.50 - 3.49 = 31 -60 minutes, 3.50 - 4.49 = 61 -90 minutes, 4.50 - 5.00 = more 
than 90 minutes. Section H. utilized a Likert-type scale with the following responses: 1 = 
Constant classroom access, 2 = No classroom access, but adequate access in my building, 3 = 
In building but not easily accessible to me, and 4 = No access in building. For the purpose of 
data analysis readers should inteipret the aforementioned scale utilizing the following 
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specifications: 1 - 1.49 = Constant classroom access, 1.50 - 2.49 = No classroom access, but 
adequate access in my building, 2.50 - 3.49 = In building but not easily accessible to me, 
3.50 - 4.49 = No access in building. In Section HI. Part A. utilized a combination of yes/no 
responses, and responses concerning computer type Macintosh/PC. Section HI. Part B. 
utilized a Likert-type scale with the following choices: 1 = Very Low Priority, 2 = Low 
Priority, 3 = Moderate Priority, 4 = High Priority, and 5 = Very High Priority. For purpose 
of data analysis readers should interpret the aforementioned scale utilizing the following 
specifications: 1 - 1.49 = Very Low Priority, 1.50 - 2.49 = Low Priority, 2.50 - 3.49 = 
Moderate Priority, 3.50 - 4.49 = High Priority, 4.50 - 5.00 = Very High Priority. Sections 
IV., and V. utilized a Likert-type scale with the following responses: 1 = Strongly Disagree, 
2 = Disagree, 3 = Undecided, 4 = Agree, and 5 = Strongly Agree. For purpose of data 
analysis readers should interpret the aforementioned scale utilizing the following 
specifications: 1 - 1.49 = Strongly Agree, 1.50 - 2.49 = Disagree, 2.50 - 3.49 = 
Undecided/Neutral, 3.50 - 4.49 = Agree, 4.50 - 5.00 = Strongly Agree. Section VI. utilized a 
combination of open-ended and multiple choice responses to answer questions concerning 
personal and program characteristics. 
The validity of the instrument was established by means of content and face validity. 
Brown (1983) defined content validity as "the degree to which items on a test 
representatively sample the underlying content domain" (p. 487). Brown recommended 
using expert judges as one means of establishing content validity. A panel of experts at Iowa 
State University reviewed the survey instrument for content validity. This panel consisted of 
five Iowa State University professors serving as the graduate committee of the researcher. 
Four of these professors had conducted research on instructional technology in education and 
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had published results from such research. Face validity was established during the pilot 
study consisting of 40 Iowa secondary agriculture teachers, which will be discussed in the 
next section. 
Pilot Test 
Face validity and reliability were established during a pilot study consisting of 40 
Iowa secondary agriculture education teachers. Face validity according to Miller (1999a, p. 
16) indicates that an instrument "looks like" (according to the researcher's respondents) it is 
measuring what it is supposed to measure." Forty Iowa secondary agriculture teachers were 
mailed a preliminary survey on April 15, 1999 along with a cover letter explaining the 
purpose of the study. Teachers were asked to fully complete the survey and suggest any 
changes that should be made. Sixteen surveys were received from this mailing. 
In order to test the reliability of the instrument Miller (1999b) suggested the test/retest 
procedure. "The test/retest procedure involves the same population completing the same 
instrument before and after a short time interval (1-3 weeks)" (p. 18). The procedure involves 
the two set of scores being correlated, the responses for each item are correlated, or each item 
is accessed for percent correct. "Correlation coefficients (coefficient of stability), the 
average of the item correlations, or percents of agreement are reported" (p. 18). In following 
this procedure a second survey consisting of twenty randomly selected questions from the six 
sections of the pilot survey was mailed out on April 29th along with a second cover letter. 
The survey was mailed to the sixteen Iowa agriculture teachers who responded to the initial 
mailing. After two weeks ten surveys had been received from this mailing. In order to 
calculate the reliability for the instrument, the scores for the ten final retest respondents were 
correlated with their scores on the initial mailing, to form a correlation coefficient for each of 
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the twenty questions. The coefficients for questions in each individual section were averaged 
together to form an overall coefficient for each section. After this was completed the 
coefficients from all sections were averaged together to form an overall coefficient for the 
instrument (coefficient of stability). The overall correlation coefficient for the instrument 
was .76. According to Davis (1971) this would indicate a very strong association between 
the two set of scores. Davis (1971) utilized the following scale in describing measures of 
association: .00 - .09 = negligible association, .10 - .29 = low association, .30 - .49 = 
moderate association, .50 - .69 = substantial association, and .70 or higher = very strong 
association. This scale will be utilized throughout the rest of the study in relation to 
correlation measurements. Table 1 shows the correlation coefficients for each section and 
the final overall coefficient for the survey instrument. No adjustments were made to the 
survey instrument after the pilot study, by their being such a high degree of association 
between the two scores. 
In addition to the test/retest reliability procedure that was conducted upon the initial 
instrument, Cronbach's coefficient alpha was computed upon selected sections of the final 
survey after final data collection was completed. For data analysis purposes variables in each 
of the selected sections were combined to form one domain for each section. Upon 
completion of this task a Cronbach's coefficient alpha was computed for the combined 
variables that comprised each domain. The results of this analysis are shown in Table 2. 
Chronbach's coefficient alpha ranged from .66 - .93 for the individual sections of the survey. 
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Table 1. 
Pilot Study: Correlation Coefficients for the Test of Reliability (n = 10) 
Survey Sections Corrdatioiis Maenitude 
Section I.: 
Part A. 
Instructor's Utilization Of Instructional Technology Tools .64 Substantial 
Part B. 
Student's Utilization Of Instructional Technology Tools .61 Substantial 
Section 11. 
Access To Selected Instructional Technology 
Section m. 
Part A. 
Computers In Your Classroom 
.76 
.67 
Very Strong 
Substantial 
Part B. 
Priority of Major Goals For the Use of Computer Technology 
Section IV. 
Part A. 
Benefits of Instructional Technology 
.79 
.66 
Very Strong 
Substantial 
Part B. 
Obstacles To Instructional Technology .68 Substantial 
Section V. 
Instructional Technology's Future Role In Agricultural Education 
Section VI. 
Part A. 
Personal Characteristics 
.78 
1.00 
Very Strong 
Perfect 
Part B. 
Program Characteristics 1.00 Perfect 
Overall Reliability .76 Very Strong 
Nunnally (1967) considered these reliability coefficients to be acceptable. The reader will 
note that Section HI: Part A - Computers In Your Classroom and Home and all of Section 
VI.: Demographic and Program Characteristics were not included in the Cronbach's alpha 
analysis. These sections were not summated in nature, one of the requirements for 
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Cronbach's coefficient alpha to be utilized (Miller, 1999). Variables under Section HI: Part 
B. entitled - Graphing Software and Content Area Tutorials or Drill and Practice were not 
included in the analysis by their being one variable per section. In order to utilize Cronbach's 
coefficient alpha there must be at least two variables present. 
Table 2. 
Cronbach's Coefficient Aloha For Selected Sections of The Final Survey (n = 19y) 
Sections of Instrument 
(Domains) 
No. of Items Coefficient alpha 
Section I. 
Part A. 
Instructor's Utilization Of Instructionai Tools 15 .76 
Section B. 
Student's Utilization Of Instructional Technology Tools 15 .74 
Section n. 
Instructional Technology Access 15 .87 
Section m. 
Part B. 
Information Access and Research 3 .89 
Communications 3 .66 
Data/Information Analysis 2 .80 
Publication/Information Production 3 .66 
Section IV. 
Instructional Technology Benefits 15 .93 
Instructional Technology Barriers 13 .85 
Secti'on V. 
Instructional Technology's Future 10 .84 
In Agricultural Education 
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Data Collection 
The data collection process for this study was approved by the Committee on the Use 
of Human Subjects in Research at Iowa State University (Appendix A). Elements of 
Dillman's Total Design Method (1978) were utilized to achieve an optimal return rate. On 
May 21, 1999 380 surveys were mailed to randomly selected teachers across the states of 
North Carolina and Virginia. Along with the survey, and return stamped envelope, teachers 
received a cover letter (Appendix B) fix)m the researcher and researcher's major professor 
outlining the purpose of the research. In addition to these materials, teachers from North 
Carolina also received a letter (Appendix B) from Marshall Stewart, North Carolina - State 
Agricultural Education Director, in support of this research. Teachers in Virginia received a 
similar letter (Appendix B) from Dr. John Hillison, chairperson - Agricultural Education 
Department, Virginia Polytechnic and State University. Teachers were given two weeks to 
return the initial survey. By June 3, 1999, 122 surveys had been received for a return rate of 
32%. On June 3, 1999 a follow-up letter was mailed to all non-respondents stressing to them 
the importance of returning the survey for data analysis purposes and to strengthen the study. 
By June 17, 1999, two weeks later, 43 more surveys had been received for a return rate of 
41%. On June 17, 1999, 225 surveys were mailed to all nom«spondents along with another 
cover letter and a return stamped envelope. Nonrespondents were given a deadline of July 
31, 1999 to return the survey. 
By July 1, 1999 40 more surveys had been received for a final return rate of 53% (200 
surveys). Readers should note that even though only 200 surveys were returned of the 380 
mailed, 200 comprised 83 % of the target goal of 242. This was considered highly 
acceptable by the researcher. Of the 200 surveys that were returned 195 were useable. Five 
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surveys were lost due to frame error, and five surveys were returned unusable, mainly due to 
being incompletely filled out. In order to control for nonresponse error Miller and Smith 
(1983) recommend using the "Double-Dip" procedure. This procedure involves a researcher 
taking a random sample of 10%-20% of the nonrespondents. From here telephone or 
personal interviews are then used to obtain data from the "double-dipped" sample using the 
questionnaire as an interview schedule. This data is then statistically compared with the data 
from the respondents using t-test to find any significant differences between groups. If no 
differences are found the data can be pooled and generalized to the sample. If differences 
exist, however, data are weighted proportionately for determining the statistics to describe 
the sample (Miller & Smith, 1983). Of the five procedures recommended by Miller and 
Smith (1983) which are: ignore nonrespondents, compare respondents to population, 
compare respondents to nonrespondents, compare early to late respondents, and "double-dip" 
nonrespondents, "double-dip " is considered the best procedure. Double-dipping according 
to Miller and Smith (1983) is the most empirically sound procedure of all of the 
aforementioned techniques for handling nonrepsonse error. 
For this study there were 175 nonrespondents, 55 in Virginia and 120 in North 
Carolina. Ten percent of the nonrespondents for each state were "double-dipped", 12 in 
North Carolina and 5 in Virginia. In relation to the interview schedule for the "double-
dipped" sample, eight questions were randomly selected to serve as the interview format. On 
July 8, 1999 seventeen phone interviews were conducted with the "double-dipped" sample 
group. T-tests were conducted on the respondents and "double-dipped" sample's scores. 
Only one question out of eight showed a significant difference, so it was concluded that the 
data from the nonrespondents can be generalized to the target sample. Readers should take 
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caution when interpreting the results of the variable: "How many hours of training have you 
taken in the area of instructional technology in the past two years?" Table 3. displays the 
results of t-test conducted on the "double-dipped" and respondent's scores on the eight 
randomly selected questions. 
Table 3. 
T-test for **Double-DiDPed** and Respondent's Scores On Eight Randomlv 
Selected Questions 
Question GrouDS n Mean SD 2-Taa Prob. 
Instructor's Use of Desktop Computer Double Dip 
Respondents 
17 
195 
1.80 
2.02 
.41 
1.13 
.08 
Instructor's Use of Laptop Computer Double Dip 
Respondents 
17 
195 
1.23 
1.27 
.94 
.97 
.15 
LCD Panel Access Double Dip 
Respondents 
17 
195 
2.70 
2.82 
.47 
1.43 
.43 
Virtual reality and other simulations will 
increase student comprehension. 
Double Dip 
Respondents 
17 
195 
4.40 
3.77 
.50 
3.09 
.37 
Lack of teacher training in instructional 
technology. 
£>ouble Dip 
Respondents 
17 
195 
3.50 
3.53 
JI 
1.11 
.81 
Virtual simulations will reduce the need for live 
instructional experiences. 
Double Dip 
Respondents 
17 
195 
2.45 
2.61 
31 
1.28 
.28 
How many years have you been teaching 
secondary agriculture? 
Double Dip 
Respondents 
17 
195 
12.95 
14.15 
3.27 
9.99 
.24 
How many hours of training have you taken in 
the area of instructional technology in the past 
two years? 
Double Dip 
Respondents 
17 
195 
16.30 
25.27 
7.55 
23.49 
.00* 
*p < .05 
** In order to interpret means for the individual variables included in the "double-dip" 
sample, readers should refer to the questionnaire located in Appendix . 
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Data Analysis 
The data collected from the participants were coded, entered, and analyzed using the 
researcher's personal computer. Data were analyzed using the Statistical Package for Social 
Science (SPSS), Personal Computer Version 7.0. Analysis of data included frequencies, 
means, standard deviations, t-tests, and Pearson correlations. 
Limitations 
1. This study was limited to the secondary agriculture teachers from North 
Carolina and Virginia included in this sample. 
2. The results for this study can only be generalized to the secondary agriculture 
teachers included in this sample. 
Assumptions 
1. All secondary agriculture teachers across North Carolina and Virginia that were involved 
in this study answered truthfully to all questions contained in the survey. 
2. Instructional technology utilization by secondary agriculture teachers across North 
Carolina and Virginia can be measured. 
3. Instructional technology access by secondary agriculture teachers across North Carolina 
and Virginia can be measured. 
4. Perceptions of instructional technology implementation and utilization by secondary 
agriculture teachers across North Carolina and Virginia can be measured. 
5. Program and demographic characteristics play a role in instructional technology 
implementation. 
6. The potential barriers and benefits of instructional technology implementation in 
secondary agricultural education can be determiiied. 
57 
Summary 
The purpose of this descriptive/correlational study was to evaluate instructional 
technology in secondary agricultural education curricula in North Carolina and Virginia. The 
sample for this study consisted of 380 randomly selected agriculture teachers across both 
states. A survey instrument was developed by the researcher to accomplish the objectives of 
this study. Questions were adopted and modified from similar studies. Questions were also 
created by the researcher in order to achieve the objectives of the study. Content validity was 
accomplished with the assistance of the researcher's graduate conmiittee. Face validity and 
reliability were established through the pilot study conducted with 40 Iowa agriculture 
teachers. The test/retest reliability procedure was utilized for this study and resulted in a 
coefficient of stability of .76, which was considered highly acceptable. Nonresponse error 
was handled through the utilization of the "double -dip" procedure, which showed only one 
significant difference, therefore it was concluded that the data from respondents can be 
generalized to the overall sample. Analysis of data included frequencies, means, standard 
deviations, t-tests, and Pearson correlations. 
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CHAPTER IV. FINDINGS AND DISCUSSION 
The purpose of this descriptive/correlational study was to evaluate instructional 
technology availability and use in secondary agricultural education curricula in North 
Carolina and Virginia. Objectives of the study were: 
1. To determine the frequency of utilization of various forms of instructional 
technology in secondary agricultural education curricula. 
2. To determine the access agricultural education teachers have to various forms of 
instructional technology in their facilities. 
3. To determine the perceptions of agricultural education teachers toward the 
implementation and utilization of various forms of instructional technology in 
secondary agricultural education curricula. 
4. To determine the future role that instructional technology will play in secondary 
agricultural education curricula. 
5. To determine the association between program characteristics/demographic variables 
and selected instructional technology variables in secondary agricultural education 
curricula. 
6. To determine the potential barriers and benefits towards the implementation of 
instructional technology in secondary agricultural education curricula. 
Chapter four will present the data collected with the aid of the survey instrument in 
comparison with the research literature introduced in chapter two. The remainder of this 
chapter will be discussed in the order of the aforementioned objectives. 
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Objective One 
To detennine the frequency of utilization of various forms of instructional technology 
in secondary agricultural education curricula. 
Discussion 
Research on the frequency of utilization of various forms of instructional technology 
is imperative for the profession of agricultural education today. Table 4 presents the means, 
standard deviations, and rankings on the firequency of utilization of various forms of 
instructional technology by North Carolina and Virginia secondary agricultural education 
teachers. For purpose of data analysis readers should interpret the scales for tables 4 and 5 
utilizing the following specifications; 1- 1.49 = None, 1.50 - 2.49 = 1- 30 minutes, 2.50 -
3.49 = 31 -60 minutes, 3.50 - 4.49 = 61 -90 minutes, 4.50 - 5.00 = more than 90 minutes. 
Videotapes and television were ranked the most high as being utilized between 1-30 minutes 
per day for daily instructional activities. Agriculture teachers in both North Carolina and 
Virginia also ranked desktop computers, compact disk, and laser printers as being utilized 
between 1-30 minutes per day for daily instructional activities. The Intemet and email were 
also technologies ranked by agricultural education teachers as being utilized at least 1-30 
minutes per day in North Carolina and Virginia. The majority of technologies such as digital 
cameras, full-page scanners, computer projectors, dtn/farm dayta, video cameras, laser disk 
players, and laptop computers were technologies ranked relatively low in relation to their 
utilization by North Carolina and Virginia agricultural education teachers. 
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Table 4. 
North Carolina and Virginia Secondary Agricultural Education Teachers' 
Utilization of Instructional Technology Tools fn = 195) 
North Carolina Vindnia Total 
Instructional Tool Mean SD Rank Mean SD Rank Mean SD Rank 
Videotape 1.89 .71 2 1.72 .73 2 1.79 .72 2 
Television 1.71 .78 4 1J5 .75 4 1.62 .77 4 
Video Camera 1.25 .49 8 1.21 .51 11 1.23 .50 9 
Laser Disk Player 1.13 .43 12 1.38 .83 6 1.27 .70 7 
Desktop Computer 2.21 1.07 1 1.87 1.15 1 2.02 1.13 1 
Laptop Computer 1.18 .44 10 1.24 .51 9 1.21 .48 11 
CD-ROM 1.55 .66 5 1.50 .82 5 1.52 .76 6 
Digital Camera 1.15 .36 11 1.33 .61 7 1.25 .52 8 
Full Page Scanner 1.22 .56 9 1.21 .49 11 1.22 .52 10 
Laser Printer 1.52 .77 6 1.56 .91 3 1J4 .85 5 
Computer Projector 1.25 .69 8 1.22 .56 10 1.23 .62 9 
LCD Panel 1.27 .73 7 1.27 .60 8 1.27 .66 7 
Internet 1.79 .99 3 1.72 .89 2 1.75 .93 3 
Email 1.55 .78 5 1.50 .69 5 1.52 .73 6 
DTN or Farm Dayta 1.22 .73 9 1.19 .44 12 1.21 .58 11 
Note: Based on scale: I = none, 2 = 1-30 minutes, 3 = 31-60 minutes. 
4 = 61-90 minutes, 5 = more than 90 minutes 
The aforementioned findings are similar to results found in related instructional 
technology studies done in the area of agricultural education. Nordheim and Connors (1997) 
discovered that the majority of agricultural education teachers located in the northwestem 
states utilized computers for task such as writing tests, creating class assignments, student 
grades, correspondence, and curriculum development. Nordheim and Connors (1997) also 
indicated agricultural education teachers in the northwestem states, utilized word-processing, 
and databases programs on a daily basis. The aforementioned findings from Nordheim and 
Connor's (1997) study adds credence to the results of this research study, of daily use of 
desktop computers and laser printers. North Carolina and Virginia agriculture teacher's use 
of videotape and television was consistent with Murphy and Teny's (1998) study, which 
identified two-way interactive television and videotapes as promising technologies for 
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secondary agricultural education. Noith Carolina and Virginia agriculture teacher's use of 
email and the internet is quite similar to findings by Thompson and Connors (1998) that 
found vocational teachers in Idaho utilized email "quite regular", and internet "sometime" for 
personal development, classroom instruction, and lesson planning in their programs. 
Table 5 shows the means, standards deviations, and rankings for the ftequency of 
utilization North Carolina and Virginia secondary agricultural education students had in 
relation to selected instructional technology tools. Technologies such as videotape and 
television were ranked the most high as being utilized between 1-30 minutes per day by 
North Carolina and Virginia secondary agriculture students for instructional activities. 
Secondary agriculture students also ranked desktop computers as being utilized between 1 -
30 minutes daily in North Carolina and Virginia. 
Table 5. 
North Carolina and Virginia Secondary Agricultural Education Student's 
Utilization of Instructional Technology Tools fn = 195) 
North Carolina Vireinia Total 
Instrucdonal Tool Mean SD Rank Mean SD Rank Mean SD Rank 
Videotape 1.69 .62 1 1.65 .69 2 1.67 .66 2 
Television 1.53 .65 4 1.57 .71 3 1.55 .68 3 
Video Camera 1.15 .39 10 1.22 JO 8 1-19 .45 8 
Laser Disk Player 1.07 .30 13 1.22 J5 8 1.15 .46 11 
Desktop Computer 1.69 .86 2 1.67 .78 1 1.68 .81 1 
Laptop Computer 1.16 .37 9 1.19 .39 10 1.18 .38 9 
CD-ROM 1.39 .62 5 1.43 .64 4 1.41 .63 5 
Digital Camera 1.06 .24 14 1.18 A1 11 1.13 .39 13 
Full Page Scanner 1.16 .43 9 1.19 .44 10 1.18 .44 9 
Laser Printer 1.31 .60 6 1.27 .56 7 1.29 .57 7 
Computer Projector 1.11 .49 12 1.17 A1 12 1.14 .48 12 
LCD Panel 1.19 .68 8 1.16 .42 13 1-17 .55 10 
Internet 1.55 .78 3 1.41 J8 5 1.47 .68 4 
Email 1.28 .75 7 1.38 l.ll 6 1.34 .97 6 
DTN or Farm Dayta 1.13 .51 11 ! 1.21 J3 9 1.17 52 10 
Note: Based on scale: 1 = none, 2 = 1-30 minutes, 3 = 31-60 minutes 
4 = 61-90 minutes, 5 = more than 90 minutes 
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The majority of technologies surveyed such as laser disk players, laptop computers, CD-
ROMs, digital cameras, full page scaimers, laser printers, computer projectors, LCD panels, 
email, and DTN/Farm Dayta were ranked low in relation to their utilization by secondary 
agriculture education students in North Carolina and Virginia. 
North Carolina and Virginia agriculture student's utilization of videotape and 
television is similar to Murphy and Terry's (1998) study which identified two-way interactive 
television and videotape as promising technologies for secondary agricultural education. 
North Carolina and Virginia agriculture students' utilization of desktop computers is 
consistent with Nordheim and Connors's (1997) study which indicated that agriculture 
students in the northwestern states were utilizing computers for word processing tasks such 
as FFA mailings, FFA news articles, FFA Program of Activities, and other related FFA task 
on a daily basis. Nordheim and Connors (1997) also indicated agriculture students were 
utilizing database programs daily for record keeping task. 
Objective Two 
To determine the access agricultural education teachers have to various forms of 
instructional technology in their facilities. 
Discussion 
Table 6 presents the means, standard deviations, and rankings for statements related 
to the access North Carolina and Virginia secondary agricultural education teachers had in 
relation to selected instructional technology tools. For the purpose of data analysis readers 
should utilize the following specifications for interpreting the scale for table 6; 1 - 1.49 = 
Constant classroom access, 1.50 - 2.49 = No classroom access, but adequate access in my 
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building, 2.50 - 3.49 = In building but not easily accessible to me, 3.50 - 4.49 = No access in 
building. Videotape and television were ranked as the most accessible technologies by 
North Carolina and Virginia agriculture teachers. Video cameras were ranked as adequately 
accessible by North Carolina and Virginia secondary agriculture education teachers. 
Table 6. 
North Carolina and Virginia Seconrfary Agricultural Education Teachers' 
Access to Selected Instructional Technology Tools (n = 195) 
North Carolina VIreiiila Total 
Instructional Tool Mean SD Rank Mean SD Rank Mean SD Rank 
Videotape L20 .65 13 1.36 .71 13 1.29 .69 12 
Television 1.19 .65 14 1.30 .58 14 1.25 .61 13 
Video Camera 2.20 1.03 7 2.02 .95 8 2.10 .99 6 
Laser Disk Player 2.79 1.13 4 2.57 1.10 3 2.67 1.12 3 
Desktop Computer 1.25 .60 12 1.52 .82 12 1.40 .74 11 
Laptop Computer 2.75 1.19 5 2.42 1.24 4 2J6 1.23 4 
CD-ROM 1.62 .94 11 1.79 1.01 10 1.72 .98 10 
Digital Camera 2.81 1.11 3 2.36 1.16 6 2.56 1.15 4 
Full Page Scanner 2.58 1.15 6 2.29 1.09 7 2.42 1.12 5 
Laser Printer 2.01 1.12 8 2.02 1.11 8 2.02 1.11 7 
Computer Projector 2.78 1.12 5 2.39 1.10 5 256 1.12 4 
LCD Panel 2.95 1.12 2 2.62 1.21 2 2.76 1.18 2 
Internet 1.81 .98 10 1.80 .97 9 1.81 .97 9 
Email 1.99 1.10 9 1.71 .92 11 1.83 1.01 8 
DTN or Farm Dayta 3.02 1.23 1 2.75 1.36 1 2.87 1.31 1 
Note: Based on scale: 1 = Constant classroom access 
2 = No classroom access, but adequate access 
in my building 
3 = In building but not easily accessible 
to me 
4 = No access in building 
Agricultural education teachers in North Carolina and Virginia ranked laserdisk players as 
having low accessibility. Agriculture teachers in North Carolina and Virginia ranked desktop 
computers as being highly accessible in their respective programs. In relation to laptop 
computer access North Carolina and Virginia agriculture education teachers ranked this 
particular technology as not being easily accessible in their respective buildings. In relation 
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to CD-ROM access North Carolina and Virginia agriculture education teachers ranked 
access as being adequate in their buildings. 
Digital cameras were ranked as having low accessibility in North Carolina and 
Virginia agriculture education programs. In relation to full-page scanners North Carolina 
and Virginia agriculture education teachers ranked their accessibility to this technology as 
being inadequate in their respective school buildings. Laser printers were ranked as having 
adequate accessible in North Carolina and Virginia agricultural education programs. 
Regarding computer projector and LCD panel access. North Carolina and Virginia 
agriculture teachers ranked these technologies has having a low degree of accessibility in 
their respective programs. In relation to Intemet and email access North Carolina and 
Virginia agriculture teachers ranked these technologies as being adequately accessible in 
their respective school buildings. DTN and Farm Dayta were ranked as not being easily 
accessible to North Carolina and Virginia agriculture teachers. 
When comparing the research literature with the overall rankings for this objective 
many similarities and differences exist. Overall agriculture teachers in North Carolina and 
Virginia had access to a desktop computer which is consistent with Nordheim and Connors's 
(1997) study which indicated that the majority of agricultural education teachers in the 
northwestern states had computer access. In general agriculture teachers in Noith Carolina 
and Virginia had scarce access to laptop computers, which is similar to Nordheim and 
Connors's (1997) study in which IBM and Macintosh laptop computers could only be found 
in 12.7% and 11.4% of northwest agriculture programs respectively. Overall agriculture 
teachers in North Carolina and Virginia had access to CD-ROMs, which is consistent with 
Nordheim and Connors 's (1997) smdy in which CD-ROMs were located in 62% of 
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agricultural education progranis in the northwestern states. In general agriculture education 
teachers in North Carolina and Virginia had access to full page scanners, which is in contrast 
to Nordheim and Connors's (1997) study who reported scanners in only 17% of northwest 
agricultural education programs. North Carolina and Virginia agriculture teachers overall 
had access to laser printers, this is in direct comparison to northwest agricultural programs in 
which 45% of programs had access to a laser printer (Nordheim and Cormors, 1997). In 
general North Carolina and Virginia agricultural education teachers lacked access to LCD 
panels and computer projectors, which is consistent with Nordheim and Connors's (1997) 
finding of LCD panels being located in 12% of agricultural programs. Overall, in relation to 
email and Internet access North Carolina and Virginia agriculture teachers reported having 
no classroom access, but adequate access in their respective buildings. This is in direct 
comparison to Nordheim and Connors's (1997) flnding of Internet technologies being located 
in 46% of agricultural education programs in the northwestern states. 
Objective Three 
To determine the perceptions of agricultural education teachers toward the 
implementation and utilization of various forms of instructional technology in secondary 
agricultural education curricula. 
Discussion 
Table 7 presents the means, standard deviations, and rankings for statements related 
to the priority of major goals for the use of computer technology, in relation to the daily 
instructional activities of secondary agricultural education programs in North Carolina and 
Virginia. For purpose of data analysis readers should interpret the scale for table 7 utilizing 
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Table 7. 
North Carolina and Virginia Secondary Agricultural Education Teachers' Priority of 
Major Goals for the Use of Computer Technology (n = 195) 
North Carolina Vindnia Total 
Computer Utilization Mean SD Rank Mean SD Rank Mean SD Rank 
Catesories 
Information access and research: 
Internet Research 3.14 1.08 2 2.46 1.32 4 2.76 1.26 2 
CD-ROM Software 2.74 1.10 5 2.29 1.28 7 2.49 1.22 7 
Reference Software 2.81 1.19 3 2.27 1.19 8 2.51 1.20 6 
Communications 
Email 2.65 1.37 6 2.26 1.47 9 2.43 1.44 8 
Chat Rooms 1.42 .73 12 1.33 .76 13 1.37 .74 13 
Discussion Groups 1.76 1.10 11 1.48 .82 12 1.61 .96 12 
Data/Information Analysis 
Databases 2.76 1.51 4 2.39 1.29 5 2.55 1.40 4 
Spreadsheets 2.39 1.29 7 2.48 1.27 3 2.54 1.24 5 
Graphing Software 2.16 1.16 10 1.83 1.03 11 1.97 1.10 11 
Publication/Information 
Production 
Word Processing 3.73 1.29 1 3.70 1.44 I 3.71 1.38 I 
Web Page Production 2.25 1.19 9 2.23 1.32 10 2.24 1.27 10 
Draw/paint programs 2.26 1.26 8 2.33 1.38 6 2.30 1.33 9 
Content area tutorials or 2.76 1.28 4 2.57 1.35 2 2.66 1.32 3 
drill and practice 
Note: Based on scale: 1 = Very Low Priority, 2 = Low Priority 3 = Moderate Priority, 
4 = High Priority, 5 = Very High Priority 
the following specifications: 1 - 1.49 = Very Low Priority, 1.50 - 2.49 = Low Priority, 2.50 -
3.49 = Moderate Priority, 3.50 - 4.49 = High Priority, 4.50 - 5.00 = Very High Priority. 
North Carolina and Virginia agriculture teachers ranked utilizing the Internet for 
research to be a moderate priority in their daily instructional activities. In relation to CD-
ROM utilization in daily instructional activities North Carolina and Virginia agriculture 
teachers ranked utilizing this technology as being a low priority. Reference software 
utilization in daily instructional activities was ranked as a moderate priority by North 
Carolina and Virginia agriculture teachers. In relation to email utilization in daily 
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instructional activities. North Carolina and Virginia agriculture teachers ranked it as a low 
priority. 
North Carolina and Virginia agricultural education teachers ranked utilization of chat 
rooms in daily instructional activities as a very low priority. North Carolina and Virginia 
agriculture teachers ranked utilizing discussion groups in daily instructional activities as a 
low priority. North Carolina and Virginia agriculture teachers ranked utilization of databases 
in daily instructional activities as a moderate priority. Spreadsheet utilization in daily 
instructional activities was ranked as a moderate priority by North Carolina and Virginia 
agriculture teachers. 
The utilization of graphing software in daily instructional activities was ranked as a 
low priority by North Carolina and Virginia agricultural education teachers. Word processing 
software utilization in daily instructional activities was ranked as a high priority by North 
Carolina and Virginia agriculture teachers. The utilization of web page production software 
and draw/ paint programs was ranked as a low priority by North Carolina and Virginia 
agriculture teachers. The utilization of tutorial/ drill and practice software was ranked as a 
moderate priority by North Carolina and Virginia agriculture teachers. 
When comparing the research literature with the overall means for this objective 
many similarities and differences exist. Overall North Carolina and Virginia agriculture 
teachers considered Internet research to be a moderate priority in their daily instructional 
activities. This is in direct comparison to Nordheim and Connors's (1997) finding of the 
majority of agricultural education teachers in the northwestern states considering the Internet 
to be highly beneficial to their students. Thompson and Connors (1998) found that Idaho 
vocational teachers utilized the Internet "sometime" for personal development, classroom 
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instruction, and lesson planning in their programs. In general North Carolina and Virginia 
agriculture teachers considered utilizing email in daily instructional activities a low priority, 
which is consistent with Nordheim and Connors's (1997) study that indicated that agriculture 
teachers in the northwest considered utilizing email to be a low priority. 
Overall chat rooms and discussion groups were considered a low priority by 
agriculture teachers in North Carolina and Virginia. This finding is consistent with 
Thompson and Connors's (1997) study which found that Idaho vocational teachers 
considered chat rooms and discussion groups to be a low priority in their daily instructional 
activities. In general agriculture teachers in North Carolina and Virginia considered utilizing 
spreadsheets and databases in their daily instructional activities as a moderate priority. This 
is in direct comparison to Nordheim and Connors (1997) who indicated northwest agriculture 
teachers utilized spreadsheets and databases fluently on a weekly basis. Utilizing graphic 
programs in daily instructional activities was considered to be a low priority by agriculture 
teachers in North Carolina and Virginia. This is consistent with Nordheim and Connors's 
(1997) study in which agriculture teachers in the northwestern states considered utilizing 
graphic programs to be a low priority. Agriculture teachers deemed utilizing word 
processing programs in the daily instructional activities of secondary agriculture programs a 
high priority. Nordheim and Cormors (1997) supported this finding by indicating northwest 
agriculture teachers utilized computers for word processing task such as FFA related 
activities and class management procedures. Agriculture teachers considered web page 
production in the daily instructional activities of agriculture programs a low priority. 
Agriculture teachers considered utilizing draw/paint programs in agricultural education a low 
priority. Agriculture teachers in North Carolina and Virginia considered utilizing content 
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area tutorials or drill and practice programs in their daily instructional activities to be a 
moderate priority. This is in direct comparison to the Milken Exchange On Education 
Technology (1998) study which reported that one-third of graders nationwide had math 
teachers who used computers primarily for drill-and-practice applications. 
Objective Four 
To determine the future role that instructional technology will play in secondary 
agricultural education curricula. 
Discussion 
Respondents were asked their perceptions on ten statements in relation to the role 
they see instructional technology playing in secondary agricultural education curricula over 
the next five years. Table eight shows the means, standard deviations, and rankings for the 
ten statements. For purpose of data analysis readers should utilize the following 
specifications when interpreting the scale for table 8: 1 - 1.49 = Strongly Agree, 1.50 - 2.49 = 
Disagree, 2.50 - 3.49 = Undecided/Neutral, 3.50 - 4.49 = Agree, 4.50 - 5.00 = Strongly 
Agree. 
North Carolina and Virginia agriculture teachers reached agreement on one of the ten 
statements related to the future of instructional technology in secondary agricultural 
education curricula; "Agriculture teachers will have access to lesson plans via the Internet." 
Agriculture teachers were generally undecided on nine of the ten statements in relation to the 
future of instructional technology in secondary agricultural education curricula: 
"Videoconferencing will be used to integrate resource persons into the classroom.", " CD-
ROM will take the place of many textbooks in teaching the agricultural sciences.", "Virtual 
simulations will reduce the need for live instructional experiences.", "The internet will take 
Tabic 8. 
Instructional Technology's Future Role In Agricultural Education (n = 195) 
Norlh Carolina Virginia I'otal 
Future Roles Mean SD Rank Mean SD Rank Mean SD Rank 
Vidcoconfercncing will be used (o inlegralc resource 3.35 .97 2 3.51 1.03 2 3.44 I.OI 2 
persons into the classroom. 
CD-ROM will lake the place of many textbooks 3.15 1.14 3 3.23 1.19 5 3.19 1.16 5 
in teaching the agricultural sciences. 
Virtual simulations will reduce the need for 2.45 1 26 8 2.74 1.28 10 2.61 1.28 10 
live instructional experiences. 
The inlcrnct will take the place of school libraries 2.84 1.21 7 3.02 1.12 7 2.94 1.16 9 
in conducting research for class assignments. 
Agriculture teachers will have access to 3.80 .91 1 3.75 .88 I 3.77 .89 1 
lesson plans via the internet. 
Agriculture teachers will teach clas.scs 3.15 1.02 3 3.20 1.07 6 3.18 1.05 6 
at a di.stance via videoconfcrencing. 
FPA career development activities will be 2.75 l . l l  6 2.94 I . I O  8 2.86 l . l l  8 
conducted via videoconferencing. 
Videoconferencing will reduce the number 2.85 1.14 5 2.89 1.20 9 2.87 1.17 7 
of instructional field trips taken to agricultural related sites. 
The majority of student assignments and 3.08 1.07 4 3.30 1.08 4 3.21 1.08 4 
Presentations will be conducted through multimedia. 
The majority of instructor presentations 3.15 1.11 3 3.35 1.14 3 3.27 1.13 3 
will be conducted through multimedia. 
Note; Based on scale; 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided/ Neutral, 
4 = Agree, 5 = Strongly Agree 
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the place of school libraries in conducting research for class assignments.", "Agriculture 
teachers will teach classes at a distance via videoconferencing.", "FFA career development 
activities will be conducted via videoconferencing.', "Videoconferencing will reduce the 
number of instructional field trips taken to agricultural related sites.", "The majority of 
student assignments and presentations will be conducted through multimedia.", and "The 
majority of instructor presentations will be conducted through multimedia." Overall these 
findings are dissimilar to Murphy and Terry's (1998) nationwide Delphi study in which they 
found agriculture teachers reaching a level of agreement in relation to similar statements in 
the area of instructional technology. In general agriculture teachers in North Carolina and 
Virginia in relation to this study were undecided as to the future of instructional technology 
in secondary agricultural education curricula, unlike the results of Murphy and Terry (1998). 
Objective Five 
To determine the association between program characteristics/demographic variables 
and selected instructional technology variables in secondary agricultural education curricula. 
Discussion 
Tables 9, 10, and 11 present the means, standard deviations, frequencies, and 
percentages for the demographic/ personal variables contained in the survey instrument. As 
stated in chapter three, 380 agriculture teachers across Virginia and North Carolina 
comprised the original sample. Of this sample 195 agriculture teachers returned completed 
surveys, for a final return rate of 51%. Table 9 presents demographic data on North Carolina 
and Virginia secondary agriculture teacher's state affiliation, age, and gender. The final 
sample consisted of 85 (43.6%) agriculture teachers from North Carolina and 110 agriculture 
teachers (56.4%) from Virginia. In relation to age North Carolina and Virginia secondary 
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Table 9. 
North Carolina and Virginia Secondary Agricultural Education Teacher's State 
Affiliation. Age, and Gender 
Variable 
State (Frequency = number of secondary agriculture teachers per state): (n = 195) 
Frequency Percent 
North Carolina 85 43.6 
Virginia 110 56.4 
Age (n = 195): 
Frequency Mean SD 
North Carolina 85 40.41 10.81 
Virginia 110 40.22 10.64 
Total 195 40.30 10.69 
Gender (n = 195): 
Male Female Total 
North Carolina 61 (72%) 24 (28%) 85 
Virsinia 83 (-75%^ 27 <-25%^ 110 
Total 144 51 195 
agricultural education teachers reported a mean age of 40. This is in direct comparison to 
Nordheim and Connors (1997) study in which the average age of agriculture teachers in the 
northwestern states was 40. Regarding gender in this study, 24 agriculture teachers were 
female and 61 were male in North Carolina. This was in comparison to 27 female agriculture 
teachers and 83 male agriculture teachers in Virginia. 
Agriculture teachers in this study were asked to provide their highest level of 
education attained (Table 10). Forty North Carolina teachers held bachelor degrees in 
comparison to 51 Virginia teachers who had earned the degree. The majority of agriculture 
teachers surveyed in North Carolina and Virginia held master's degrees. Forty-two 
agriculture teachers in North Carolina possessed master's degrees, in comparison to 57 
agriculture teachers in Virginia who held the degree. Three agriculture teachers in North 
Carolina had earned the specialist degree in comparison to 1 in Virginia. No teachers in 
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Table 10. 
North Carolina and Virginia Secondary Agricultural Education Teacher's 
Highest Degree Earned 
Highest Degree Earned (n = 195): 
(Frequency = number of agriculture teachers who earned the respective degrees) 
North Carolina Virginia Total 
Bachelor 40 51 91 
Masters 42 57 99 
Specialist 3 1 4 
Doctorate 0 1 }_ 
Total 85 110 195 
Table 11. 
North Carolina and Virginia Secondary Agricultural Education Teacher's 
Years of Teaching Experience, and Hours of Technology Training 
How many years have you been teaching secondary agriculture (n = 195)? 
Mean SD 
North Carolina (n = 85) 13.18 10.10 
Virginia (n = 110) 14.91 9.89 
Total 14.15 9.99 
How many hours of training have you taken in the area of instructional technology in the past 
Two years (n = 195)? 
Mean SD 
North Carolina (n = 85) 25.22 23.14 
Virginia (n = 110) 25.31 23.87 
Total 25.27 23.49 
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North Carolina held a doctorate degree compared to one teacher in Virginia who held the 
degree. Teachers were also asked how many years of experience they agricultural education 
(Table 11). Teachers in North Carolina had taught secondary agriculture an average of 13 
years in comparison to Virginia agriculture teachers who had taught IS years. These findings 
are in direct comparison to Nordheim and Connors (1997) who found agriculture teachers in 
the northwestern states had taught an average of fourteen years. Lastly agriculture teachers 
in this sample were asked how many hours of training they had taken in the area of 
instructional technology in the past two years (Table 11). North Carolina and Virginia 
agriculture teachers had taken a mean of 25 hours of training in the area of instructional 
technology. 
In addition to personal/ demographic variables, secondary agriculture teachers in 
North Carolina and Virginia were asked to provide information in relation to their respective 
programs. Tables 12, 13, and 14 present the means, standard deviations, frequencies, and 
percentages for the program variables contained in the survey instrument. Table 12 provides 
frequencies on the number of agriculture teachers in each agricultural education curricular 
area in North Carolina and Virginia. Agriculture teachers in this sample taught a variety of 
subjects ranging from horticulture to environmental science. More agriculture teachers 
taught agricultural mechanics than any other subject with a frequency of 102 (NC = 34, VA = 
68), followed by agricultural science with a frequency of 98 (NC = 45, VA = 53). Ninety-one 
agriculture teachers taught horticulture (NC = 50, VA = 41) in comparison to 83 agriculture 
teachers who taught animal science (NC = 38, VA = 45). Sixty-seven agriculture teachers 
taught plant and crop science (NC = 20, VA = 47), 64 agriculture teachers taught leadership 
classes (NC = 19, VA = 45), 60 agriculture teachers taught forestry (NC = 21, VA = 39), 
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Table 12. 
Secondary Agricultural Education Curricula Areas In North Carolina and Virginia 
Variables 
What agricultural subjects do you teach? 
(Frequency = number of teachers per subject) 
North Carolina Virginia Total 
Horticulture 50 41 91 
Animal Science 38 45 83 
Plant & Crop Science 20 47 67 
Floriculture 13 29 42 
Agricultural Mechanics 34 68 102 
Agricultural Business 12 35 47 
Agricultural Science 45 53 98 
Aquaculture 10 33 43 
Biotechnology 12 27 39 
Leadership 19 45 64 
Forestry 21 39 60 
Environmental Science 20 30 50 
Other 6 15 21 
Table 13. 
North Carolina and Virginia Secondary Agricultural Education FFA 
Membership and Program Enrollment (n~ 195) 
What is your current FFA membership? 
Mean SD 
North Carolina (n = 195) 77^5 60.34 
Virginia fn = 195) 71.56 51.70 
Total 74.17 55.95 
How many students do you currendy instruct in your agricultural program? 
Mean SD 
North Carolina (n = 195) 101.82 51.06 
Virginia fn = 195) 97.46 61.28 
Total 99.36 56.95 
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Table 14. 
Frequency of Teachers Per Grade Level in North Carolina and Virginia Secondary 
Agricultural Education Programs 
What grade levels do you teach? 
(Frequency = number of teachers per grade level) 
Grade Level North Carolina Virginia Total 
Grade? 7 18 25 
Grade 8 6 21 27 
Grade 9 71 80 151 
Grade 10 75 87 162 
Grade 11 76 90 166 
Grade 12 76 88 164 
and 50 agriculture teachers taught environmental science (NC = 20, VA = 30). Forty-seven 
agriculture teachers taught agricultural business (NC = 12, VA = 35), 43 agriculture teachers 
taught aquaculture (NC = 10, VA = 33), 42 agriculture teachers taught floriculture (NC = 13, 
VA = 29), 39 agriculture teachers taught biotechnology (NC = 12, VA = 27), and 21 
agriculture teachers taught a variety of other subjects (NC =6, VA = 15). 
Table 13 provides means for North Carolina and Virginia agricultural education FFA 
membership and program enrollment. Agriculture teachers in North Carolina and Virginia 
were asked to provide their current FFA membership. FFA membership on the average in 
North Carolina was 77 compared to Virginia in which the mean membership was 72. 
Agricultural education programs in North Carolina had a mean eiurollment of 102 compared 
to 97 in Virginia. This is in direct contrast to Nordheim and Connors (1997) study that found 
the average enrollment of agricultural education programs in the northwestern states was 140 
students. Table 14 presents frequencies for the number of agriculture teachers in North 
Carolina and Virginia per grade level. In relation to grade levels taught by agriculture 
teachers in this sample 25 taught seventh grade (NC = 7, VA = 18), 27 agriculture teachers 
taught eighth grade (NC = 6, VA = 21), 151 agriculture teachers taught ninth grade (NC = 
77 
71, VA = 80), 162 agriculture teachers taught tenth grade (NC = 75, VA = 87), 166 
agriculture teachers taught eleventh grade (NC = 76, VA = 90), and 164 agriculture teachers 
taught twelfth grade (NC = 76, VA = 88). 
Additional program and demographic variables concerned secondary agricultural 
education teachers' home and computer access. Tables 15 and 16 present frequencies for 
variables related to secondary agricultural education teacher's classroom and home computer 
access in North Carolina and Virginia. The first variable asked agriculture teachers what 
types of computers they had in their respective programs (Table 15). Macintosh computers 
could be found in 14 North Carolina secondary agricultural education programs, in 
comparison to 27 programs in Virginia. PC based computers could be found in 72 North 
Carolina agricultural education programs in comparison to 96 programs in Virginia. North 
Carolina and Virginia secondary agricultural education teachers where also asked to provide 
a count of the number of computers in their respective programs (Table 15). North Carolina 
secondary agricultural education programs possessed 44 and 146 Macintosh and PC based 
computers respectively. This was in comparison to 126 Macintosh and 576 PC based 
computers owned by Virginia secondary agricultural education programs. One major area of 
interest concerned whether secondary agricultural education teachers in North Carolina and 
Virginia owned a home computer (Table 16). Seventy-two agriculture teachers in North 
Carolina owned a home computer, compared to 91 secondary agriculture teachers in Virginia 
who possessed a home computer. In relation to the types of computers secondary agriculture 
teachers possessed in their homes, 12 North Carolina agriculture teachers owned a 
Macintosh, while 60 owned a PC. This is in direct comparison to 36 Virginia agricultural 
education teachers who owned a Macintosh and 55 agriculture teachers who possessed a PC 
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Table 15. 
North Carolina and Virginia Secondary Agricultural Education Teacher's 
Classroom Computer Apfg&< (n = 195) 
T>'pe of Computers Available for Instructional Use in Classroom; 
(Frequency = Number of secondary agricultural education 
programs possessing Macintosh or PC computers) 
Macintosh PC 
North Carolina 14 72 
Virginia 27 96 
Total 41 168 
Number of Computers Available for Instructional Use in North 
Carolina and Virginia: (Frequency = Number of Macintosh and 
PC computers available in North Carolina and Virginia 
secondary agricultural education programs) 
Macintosh PC 
North Carolina 44 146 
Virginia 126 576 
Total 170 722 
Table 16. 
North Carolina and Virginia Secondary Agriculture Teacher's 
Home Computer and Internet Access 
Do you have access to a computer at home? (n = 195) 
(Frequency = number of secondary agricultural education teachers with home computer access) 
Yes No Total 
North Carolina 72 13 85 
Virginia 91 19 110 
Total 163 32 195 
What kind of computer do you have at home? 
(Frequency = Number of secondary agricultural education teachers with a Macintosh or PC computer 
in their home) 
Macintosh PC Total 
North Carolina 12 60 72 
Virginia 36 55 91 
Total 48 115 163 
Do you have Internet access at home? 
(Frequency = Number of secondary agricultural education teachers with home Internet access) 
Yes No Total 
North Carolina 45 27 72 
Virginia 72 19 91 
Total 117 46 163 
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in their liomes. North Carolina and Virginia agriculture teachers were also asked whether 
they had home Internet access (Table 16). Forty-five North Carolina agriculture teachers 
indicated they had home Internet access, compared to 72 Virginia agriculture teachers who 
had home Internet access. 
In relation to the type of computers used in North Carolina and Virginia secondary 
agricultural education programs the majority of computers in this sample were PC based. 
This is in direct comparison to Nordheim and Connors (1997) finding of the majority of 
agriculture education programs in the northwestern states possessing a PC based computer. 
As far as home access to computers, the majority of agriculture teachers in this sample had 
home access to a computer. The majority of agriculture teachers surveyed in North Carolina 
and Virginia owned a PC for their home computing needs. This is in direct comparison to 
Thompson and Connors's (1998) study in which 95% of Idaho vocational teachers owned a 
PC, compared to 5% who owned a Macintosh. Lastly the majority of agriculture teachers 
surveyed in North Carolina and Virginia had home Internet access, this is in direct 
comparison to Thompson and Connors's (1998) study in which the majority of Idaho 
vocational teachers surveyed had home access to the Internet. 
Table 17 shows the point biserial correlations between teacher's state affiliation and 
selected instructional technology variables. For the purpose of data analysis and to be 
parsimonious in the discussion of objective five, individual items in each section of the 
survey were summated in order to perform correlational analysis with selected demographic 
and program variables. For the remainder of the discussion on objective five this will serve 
as the guiding principle. The associations between teacher's state affiliation and selected 
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Table 17. 
Summary of Relationships Between Teacher's State Affiliation 
and Selected Instructional Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools -.040 
Student's Utilization of Instructional Technology "Tools .040 
Access to Selected Instructional Technology Tools -.109 
Information access and research -.246* 
Communications -.151 
Data/Information Analysis -.103 
Graphing Software -.152 
Publication/Information Production .003 
Content area tutorials or drill and practice -.072 
Benefits of Instructional Technology -.148* 
Barriers to Instructional Technology .019 
Instructional Technology's Future Role In Agricultural Education .094 
*p = <-05 (Point Biserial) 
Note: Scale for teacher's state affiliation: 0 = North Carolina, 1 = Virginia 
instructional technology variables ranged in magnitude from negligible to low. Two 
significant relationships were found in relation to teacher's state affiliation. In relation to 
information access and research, agriculture teachers in North Carolina were slightly more 
likely to place a higher priority on this area, than Virginia agriculture teachers. North 
Carolina agricultural teachers were also slightly more likely to see more benefits to 
instructional technology implementation in agricultund education than Virginia teachers. 
Overall North Carolina and Virginia agriculture teachers were found to have many 
similarities in relation to the selected instructional technology variables. 
Table 18 shows the point biserial correlations between gender and selected 
instructional technology variables. Associations between gender and the selected 
instructional technology variables ranged in magnitude from negligible to low. One 
significant relationship was found to exist between gender and the selected variables. Male 
agriculture teachers have slightly more access to instructional technology tools than female 
81 
Table 18. 
Summary of Relationships Between Gender and Selected 
Instructional Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools .016 
Student's Utilization of Instructional Technology Tools -.003 
Access to Selected Instructional Technology Tools .161-
Information access and research -.127 
Communications .012 
Data/Information Analysis .037 
Graphing Software .018 
Publication/Information Production -.139 
Content area tutorials or drill and practice -.120 
Benefits of Instructional Technology .017 
Barriers to Instructional Technology -.060 
Instructionai Technology's Future Role In Agricultural Education -.039 
*p = <-05 (Point Biserial) 
Note: 0 = Female, 1 = Male 
agriculture teachers. Overall, however, male and female agriculture teachers were found to 
be equal on the selected variables. 
Table 19 presents Pearson correlations between age and selected instructional 
technology variables. Associations between age and selected instructional technology 
variables ranged in magnitude from negligible to low. Older teachers tended to have slightly 
more access to instructional technology tools than younger teachers. Overall agricultural 
teachers of all ages were found to be homogenous in relation to selected instructional 
technology variables. Table 20 shows the point biserial correlations between highest degree 
earned and selected instructional technology variables. For data analysis purposes the 
variable degree was recoded into two categories. The categories of specialist and doctorate 
contained low frequencies, so in order to analyze the data in correlation form the two 
categories were combined with the master's degree category. The new variable was entitled 
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Table 19. 
Summary of Relationships Between Age and Selected Instructional 
Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools -.090 
Student's Utilization of Instructional Technology "Tools -.008 
Access to Selected Instructional Technology Tools .141» 
Information access and research -.017 
Communications -.052 
Data/Information Analysis -.073 
Graphing Software .065 
Publication/Information Production -.132 
Content area tutorials or drill and practice -.046 
Benefits of InstruciionaJ Technology .078 
Barriers to Instructional Technology -.009 
Instructionai Technology's Future Role In Agricultural Education .038 
*p = <.05 (Pearson) 
Table 20. 
Summary of Relationships Between Highest Degree Earned and Selected 
Instructional Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools -.086 
Student's Utilization of Instructional Technology Tools -.061 
Access to Selected Instructional Technology Tools .058 
Information access and research -.007 
Communications .041 
Data/Information Analysis -.066 
Graphing Software -.012 
Publication/Information Production -.005 
Content area tutorials or drill and practice -.080 
Benefits of Instructional Technology -.055 
Barriers to Instructional Technology .022 
Instructional Technology's Future Role In A^cultural Education .057 
*p = <.05 (Point Biserial) 
Note: The factor degree was recoded for purpose of analysis: 0 = Bachelor, 
1 (Graduate) = Master's, Specialist, Doctorate 
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graduate. All associations were negligible in magnitude. Overall agriculture teachers of all 
educational levels were equal on the selected instructional technology variables. Table 21 
shows Pearson correlations between years of teaching secondary agriculture and selected 
instructional technology variables. Variables ranged in magnitude from negligible to low. 
One significant relationship was found between years of teaching secondary agriculture and 
selected instructional variables. The fewer years a person has been teaching secondary 
agricultural education, the more likely they are to place a priority on using 
publication/information production software for daily instructional activities. Overall the 
amount of years a person has been teaching secondary agricultural education has little 
association with selected instructional technology variables. 
Table 21. 
Summary' of Relationships Between Years of Teaching Secondary Agriculture 
and Selected Instructional Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools -.035 
Student's Utilization of Instructional Technology Tools .031 
Access to Selected Instructional Technology Tools .065 
Information access and research -.036 
Communications -.062 
Data/Information Analysis .007 
Graphing Software .010 
Publication/Information Production -.148* 
Content area tutorials or drill and practice -.109 
Benefits of Instructional Technology .085 
Barriers to Instructional Technology .006 
Instructional Technology's Future Role In Aericultural Education .074 
*p = <.05 (Pearson) 
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Table 22 shows Pearson correlations between secondary agriculture teacher's program 
enrollment and selected instructional technology variables. Pearson correlations ranged in 
magnitude from negligible to low. One significant relationship existed between program 
enrollment and selected instructional technology variables. Specifically the more students an 
agriculture teacher instructed the more likely they were to utilize instructional technology in 
their agriculture program. 
Table 22. 
Summary of Relationships Between Secondary Agriculture Program Enrolliiicnt 
and Selected Instmctinnal Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools .21I» 
Student's Utilization of Instructional Technology "Tools .105 
Access to Selected Instructional Technology Tools .027 
Information access and research .119 
Communications .025 
Data/Information Analysis .094 
Graphing Software -.038 
Publication/Information Production -.016 
Content area tutorials or drill and practice -.050 
Benefits of Instructional Technology .084 
Barriers to Instructional Technology -.070 
Instructional Technology's Future Role In Agricultural Education -.054 
*p = <.05 (Pearson) 
Table 23 shows the Pearson correlations between FFA membership and selected 
instructional technology variables. Pearson correlations ranged in magnitude from negligible 
to low. Two significant relationships were found between FFA membership and selected 
instructional technology variables. Specifically, the less an agriculture program's FFA 
membership was, the more likely the agriculture teacher was to use graphing software in 
their daily instructional activities. Additionally, the less a program's FFA membership was. 
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the more likely the agriculture teacher was to utilize content area tutorials or drill and 
practice software. Additionally, the less a program's FFA membership was, to utilize content 
area tutorials or drill and practice software. Table 24 shows the point biserial correlations 
between a teacher's home computer access and selected instructional technology variables. 
Table 23. 
Summary of Relationships Between Secondary Agricuitural FFA Program Membership 
and Selected Instrurtinnai Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools .094 
Student's Utilization of Instructional Technology "Tools .069 
Access to Selected Instructional Technology Tools .009 
Information access and research .039 
Communications -.036 
Data/Information Analysis .047 
Graphing Software -.159* 
Publication/Information Production -.037 
Content area tutorials or drill and practice -.143* 
Benefits of Instructional Technology .094 
Barriers to Instructional Technology -.048 
Instructional Technology's Future Role In Agricultural Education -.077 
*p = <.05 (Pearson) 
Point biserial correlations ranged in magnitude from negligible to low. Two significant 
relationships were found between a teacher's home computer access and selected 
instructional technology variables. Specifically agriculture teachers with home computer 
access were slightly more likely to have students utilizing instructional technology more 
frequently for daily instructional activities than those who lacked home computer access. 
Thompson and Connors 's (1998) study supports this finding. They found that Idaho 
vocational teachers with home computer access were more likely to utilize computers in their 
classrooms, than teachers who lacked home access. In addition teachers who lacked home 
computer access had slightly more access to instructional technology in their secondary 
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agricultural education programs on a daily basis. Table 25 shows the point biserial 
correlations between secondary agricultural education teacher's home Internet access and 
selected instructional technology variables. The point biserial correlations ranged in 
magnitude from negligible to low. Only one significant relationship was found between 
Table 24. 
Summary of Relationships Between Secondary Agricultural Education 
Teacher's Home Computer and Selected InstrupHnnal Tgghnnlogy Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools .087 
Student's Utilization of Instructional Technology "Tools .160* 
Access to Selected Instructional Technology Tools -.161* 
Information access and research -.053 
Communications .039 
Data/Information Analysis -.029 
Graphing Software .103 
Publication/Information Production .013 
Content area tutorials or drill and practice -.010 
Benefits of Instructional Technology -.091 
Barriers to Instructional Technology -.097 
Instructional Technology's Future Role In Agricultural Educauon .007 
*p = <.05 (Point Biserial), Note: Scale for Home Computer Access; 0 = No, 1 = Yes 
secondary agricultural education teacher's home Internet access and selected instructional 
technology variables. Specifically teachers who lacked Internet access at home were slightly 
more likely to see benefits to instructional technology. This is in direct contrast to Thompson 
and Connors (1998) finding in which they stated that vocational teachers with home internet 
access were more likely to see the internet and other technologies as beneficial to their 
programs. 
Objective Six 
To determine the potential barriers and benefits towards the implementation of 
instructional technology in secondary agricultural education curricula. 
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Table 25. 
Summary of Relationships Between Secondary Agricultural Education Teacher's 
Internet Home Access and Selected Instructional Technology Variables 
Variable Association 
Instructor's Utilization of Instructional Technology Tools .066 
Student's Utilization of Instructional Technology Tools .045 
Access to Selected Instructional Technology Tools -.138 
Information access and research -.116 
Communications .041 
Data/Information Analysis -.091 
Graphing Software .060 
Publication/Information Production .038 
Content area tutorials or drill and practice .016 
Benefits of Instructional Technology -.169* 
Barriers to Instructional Technology -.091 
Instructional Technolojzy's Future Role In Agricultural Education -.019 
*p = <.05 (Point Biserial), Note: Scale for Internet Home Access: 0 = No, 1 = Yes 
Discussion 
Respondents were asked their perceptions in relation to fifteen statements regarding 
the potential benefits instructional technology implementation could have for secondary 
agricultural education curricula. Table 26 shows the means, standard deviations, and 
rankings for the perceived benefits of instructional technology as they relate to secondary 
agricultural education curricula in North Carolina and Virginia. For purpose of data analysis 
readers should utilize the following specifications when interpreting the scale for tables 26 
and 27: I - 1.49 = Strongly Agree, 1.50 - 2.49 = Disagree, 2.50 - 3.49 = Undecided/Neutral, 
3.50 - 4.49 = Agree, 4.50 - 5.00 = Strongly Agree. Agricultural educators in North Carolina 
and Virginia were in agreement on the following six statements related to the potential 
benefits of instructional technology: "Teachers will have greater availability to information 
resources.", "Student's access to instruction will be greatly enhanced.", "Feedback to students 
will be quicker and more comprehensive.", "The availability of up-to-date information will 
greatly increase student learning.", "Agricultural businesses and other specialist will be made 
Table 26. 
North Carolina and Virginia Secondary Agricultural Education Teachers' Perceptions of 
Instructional Technology's Benefits (n = 195) 
North Carolina Virginia Total 
Benefits Mean SD Rank Mean SD Rank Mean SD Rank 
Tcachers will have greater access to 3.41 1.55 13 3.85 1.22 2 3.66 1.39 6 
information resources. 
Textbooks will be available on CD ROM. 3.67 1.07 9 3.48 I.IO 9 3.56 1.09 9 
Teachers will have greater availability 4.42 .66 1 4.01 I.OI 1 4.19 .90 1 
to information re.sources. 
Student's access to instruction will 4.01 .97 3 3.67 1.08 4 3.82 1.05 3 
l)e greatly enlianccd. 
Feedback to students will be quicker 3.74 1.00 7 3.52 1.08 7 3.62 1.05 8 
and more comprehensive. 
Virtual reality and other simulations will 3.71 .97 8 3.45 l . l l  II 3.56 1.06 9 
increase student comprehension. 
Instruction will become more individualized. 3.60 1.05 11 3.46 1.11 10 3.52 1.09 II 
The interest of .students will be increased. 3.88 .97 6 3.45 1.09 11 3.64 1.06 7 
The availability of up-to-date information will 3.93 I.OI 5 3.64 1.11 6 3.76 1.08 5 
greatly increase student learning. 
Videoconferencing with other students at other 3.67 1.03 9 3.44 1.19 12 3.54 1.13 10 
secondary schools will aide the learning process. 
Videoconferencing with ag-businesses will 3.54 .98 12 3.49 1.03 8 3.51 I.OI 12 
increase the level of instruction. 
Videoconferencing will increase 3.54 .99 12 3.34 I . IO  13 3.43 1.06 13 
student comprehension. 
Videoconferencing will increase student interest. 3.64 1.06 10 3.25 1.07 14 3.42 1.08 14 
Agricultural businesses and other specialist 3.94 .84 4 3.65 1.06 5 3.77 .98 4 
will be made more available to students. 
A greater array of visual instructional 4.04 .81 2 3.71 .97 3 3.85 .92 2 
materials will be utilized. 
Note: Based on scale: I = Strongly Disagree, 2 = Disagree, 3 = Undecided/ Neutral, 
4 = Agree, 5 = Strongly Agree 
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more available to students.", and "A greater array of visual instructional materials will be 
utilized." North Carolina agricultural education teachers reached agreement on the following 
eight statements regarding the potential benefits of instructional technology, while Virginia 
agriculture teachers took a neutral stance in relation to the eight statements; "Textbooks will 
be available on CD-ROM.", "Virtual reality and other simulations will increase student 
Overall when comparing the total means for North Carolina and Virginia secondary 
agricultural education teachers in relation to the perceived benefits of instructional 
technology implementation, with the research literature, many similarities exist. 
Respondents were in agreement on thirteen of the fifteen statements regarding instructional 
technology benefits as they relate to secondary agricultural education curricula. Respondents 
were undecided on two of the fifteen statements regarding the benefits of instructional 
technology in secondary agricultural education curricula. Ten of the thirteen statements 
agriculture teachers agreed upon in relation to the benefits of instructional technology in 
secondary agricultural education curricula were adapted from the Delphi study conducted by 
Murphy and Terry (1998). As was the case in this study, the following ten statements 
reached a high level of agreement in Murphy and Terry's (1998) study, and provide support 
for this research: Teachers will have greater access to information resources", "Textbooks 
will be available on CD ROM", "Teachers will have greater availability to information 
resources", "Student's access to instruction will be greatly enhanced", "Feedback to students 
will be quicker and more comprehensive"Virtual reality and other simulations will increase 
student comprehension", "Instruction will become more individualized", 'The interest of 
students will be increased", "Agricultural businesses and other specialist will be made more 
available to students", and "A greater array of visual instructional materials will be utilized." 
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learning."Instruction will become more individualized.", "The interest of students will be 
increased.", "Videoconferencing with other students at other secondary schools will aide the 
learning process.", "Videoconferencing with ag-businesses will increase the level of 
instruction.", "Videoconferencing will increase student comprehension.", and 
"Videoconferencing will increase student comprehension.". Lastly one statement reached a 
level of agreement by Virginia secondary agricultural education teachers, in contrast to North 
Carolina teachers who took a neutral stance on the statement: "Teachers will have greater 
availability to information resources." 
The following three statements were developed by the researcher and achieved a level 
of agreement in this study: "The availability of up-to-date information will greatly increase 
student learning.", "Videoconferencing with other students at other secondary schools will 
the level of instruction.", and "Videoconferencing with ag-businesses will increase the level 
of instruction.". The following two statements developed by the researcher were ranked as 
"undecided" by agriculture teachers in this sample: "Videoconferencing will increase student 
comprehension.," and " Videoconferencing will increase student comprehension.". As was 
the case in Murphy and Terry's (1998) study responses tended to gather around the following 
four areas: (1) an increase in the availability of educational opportunities, (2) improved 
informational resources for faculty and students, (3) more effective instructional materials, 
and (4) more convenient delivery methods for instructors. 
Respondents were asked their perceptions in relation to fourteen statements regarding 
the potential barriers to instructional technology implementation in secondary agricultural 
education curricula. Table 27 shows the means, standard deviations, and rankings for the 
perceived barriers of instructional technology as they relate to secondary agricultural 
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education curricula in North Carolina and Virginia Statements for this section of the survey 
were adapted from studies conducted by Murphy and Terry (1998) and Nordheim and 
Connors (1997). North Carolina and Virginia secondary agricultural education teachers were 
neutral on the following seven statements regarding the perceived barriers to instructional 
technology implementation in secondary agricultural education curricula; "The cost of the 
various forms of instructional technology outweigh the benefits.", "The lack of 
administrative support for instructional technology acquisition is a limiting factor.", 
"Resistance to change by educators.", "The lack of support from peers in securing such 
technologies.", "Lack of awareness by administrators and legislators.", "Lack of student 
knowledge to utilize technology.", and "Lack of student interest.". North Carolina and 
Virginia secondary agricultural education teachers were in agreement on the following four 
statements related to the perceived barriers to instructional technology implementation; "The 
lack of time by educators to master the inmierging technologies for the classroom.", 'The 
lack of facilities designed to take advantage of new technologies.", "Money for equipment", 
and "Money for software.". The following statement reached agreement by North Carolina 
agriculture teachers in contrast to Virginia agriculture teachers who were neutral on the 
statement: "The lack of technical support to maintain equipment.". The following two 
statements reached a level of agreement among Virginia agricultural education teachers, in 
contrast to North Carolina agriculture teachers who took a neutral stance on the statements; 
"Lack of telephone or data connection in classroom." and "Lack of teacher training in 
instructional technology." When comparing the total means for the perceived barriers of 
Table 27. 
North Carolina and Virginia Secondary Agricultural Education Teachers' Perceptions of 
Instructional Technology's Barriers (n = 195) 
North Carolina Vireinia Total 
Barriers Mean SD Rank Mean SD Rank Mean SD Rank 
The cost of (he various forms of insiruclional 2.98 1.21 11 3.19 1.22 9 3.10 1.22 10 
technology outweigh the benefits. 
The lack of administrative support for .1.32 1.80 8 3.11 1.36 10 3.20 1.57 9 
Instructional technology acquisition is a limiting factor. 
Resistance to change by educators. .3.35 1.12 7 3.43 1.15 7 3.33 1.13 8 
A lack of support from peers in securing 3.01 l . l l  10 3.04 1.18 11 3.03 1.15 II 
Such technologies. 
A lack of technical support to maintain equipment. 3.74 1.06 3 3.43 1.27 7 3.56 1.19 5 
The lack of time by educators to master the 3.71 1.14 4 3.63 1.14 4 3.66 1.14 4 
Immerging technologies for the classroom. 
Lack of awareness by administrators and legislators. 3.32 1.16 8 3.23 1.21 8 3.27 1.18 9 
The lack of facilities designed to take 3.68 1.13 5 3.69 1.14 3 3.69 1.13 3 
Advantage of new technologies. 
Lack of student knowledge to utilize technology. 2.78 1.16 12 2,99 1.16 12 2.90 1.16 12 
Lack of student interest. 2.71 1.16 13 2.92 1.19 13 2.83 1.18 13 
Cost of instructional technology; 
Money for equipment 3.98 1.00 2 3.88 1.08 2 3.92 1.04 2 
Money for software 4.06 .98 1 4,00 .94 1 4.03 .95 i 
Lack of telephone or data connection in classroom. 3.28 1.31 9 3.59 1.23 6 3.46 1.27 7 
Lack of teacher training in instructional technology. 3.45 1.23 6 3.60 1.02 5 3.53 I I I  6 
Note; Based on scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided/ Neutral, 
4 = Agree, 5 = Strongly Agree 
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instructional technology implementation as they relate to secondary agricultural education 
curricula, with the research literature, many similarities and differences exist. In contrast to 
the aforementioned studies in which the statements were adapted, respondents ranked the 
majority of statements in this study as "undecided/neutral." The following statements were 
ranked as "undecided" by respondents in this study: "The cost of the various forms of 
instructional technology outweigh the benefits." "The lack of administrative support for 
instructional technology acquisition is a limiting factor.", "Resistance to change by 
educators."A lack of support from peers in securing such technologies.', "Lack of 
awareness by administrators and legislators.", "Lack of student knowledge to utilize 
technology.", "Lack of student interest.", and "Lack of telephone or data connection in 
classroom.". 
The following statements reached a level of agreement by agriculture education 
teachers in this sample and are consistent with Murphy and Terry (1998) and Nordheim and 
Connors's (1997) studies: "The lack of technical support to maintain equipment.", "The lack 
of time by educators to master the immerging technologies for the classroom.". The lack of 
facilities designed to take advantage of new technologies.", "Money for equipment.", "Money 
for software.", and "Lack of teacher training in instructional technology.". In relation to the 
final analysis respondents overall ranked eight statements as "undecided/neutral" and six 
statements achieved a level of agreement. 
Summary 
Chapter four presented the data collected with the aid of the survey instrument in 
comparison with the research literature introduced in chapter two. The purpose of objective 
one was to measure the frequency of utilization of various forms of instructional technology 
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in secondary agricultural education curricula. In relation to the instructor's frequency of 
utilization of various forms of instructional technology in relation to secondary agricultural 
education curricula, secondary agricultural education teachers scarcely utilized the majority 
of technologies surveyed. The majority of instructional technology tools utilized by North 
Carolina and Virginia secondary agriculture teachers were computer related technologies 
such as desktop computers, compact disk, laser printers, Internet, and email. On the average 
secondary agricultural education teachers utilized these technologies between 1-30 minutes 
per day. In relation to student's frequency of utilization of various forms of instructional 
technology in relation to secondary agricultural education curricula, students scarcely utilized 
the majority of technologies surveyed. This study found that the majority of technologies 
utilized by secondary agriculture students' in North Carolina and Virginia centered around 
video related technologies such as television and videotape. The other major technology 
utilized by secondary agricultural education students in North Carolina and Virginia was the 
desktop computer. The aforementioned technologies were utilized by secondary agriculture 
students between 1-30 minutes per day. One interesting finding concerned Internet use by 
secondary agricultural education students. North Carolina agriculture students utilized the 
Internet between 1-30 minutes per day, in contrast to Virginia agriculture students who 
scarcely utilized the Internet on a daily basis. 
Objective two was concerned with the access agricultural education teachers had to 
various forms of instructional technology in their facilities. Overall, agricultural education 
teachers in North Carolina and Virginia had access to the various forms of technology, if not 
in their classroom, the school building itself. Agriculture teachers in North Carolina and 
Virginia had constant classroom access in relation to video related technologies such as 
videotape and television. North Carolina and Virginia agriculture teachers had adequate 
access to computer related technologies such as desktop computers, laser printers, CD-ROM, 
email, and the Internet. North Carolina and Virginia agriculture teachers had scarce access to 
technologies such as digital cameras, computer projectors, LCD panels, and DTN/ Farm 
Dayta. 
Objective three was concerned with the perceptions of agricultural education teachers 
toward the implementation and utilization of various forms of instructional technology in 
secondary agricultural education curricula. The perceptions centered on computer related 
task. Secondary agricultural education teachers considered utilizing computers in daily 
instructional activities to be a great priority. The computer functions agriculture teachers 
considered to be a priority in daily instructional activities were internet, reference software, 
databases, spreadsheets, and content area tutorials/drill and practice software. Word 
processing was considered to be a high priority by agriculture teachers in North Carolina and 
Virginia. North Carolina and Virginia agriculture teachers considered utilizing chat rooms, 
discussion groups, and graphing software to be a low priority in their programs. 
The aim of objective four was to determine the fiiture role that instructional 
technology will play in secondary agricultural education curricula. Agricultural teachers 
were relatively undecided/neutral on the majority of statements regarding the future role that 
instructional technology will play in secondary agricultural education curricula. North 
Carolina and Virginia agriculture teachers reached agreement on one statement regarding the 
future role of instructional technology: "Agriculture teachers will have access to lesson plans 
via the Internet." 
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Objective five was to determine the association between program 
characteristics/demographic variables and selected instructional technology variables in 
secondary agricultural education curricula in North Carolina and Virginia. The majority of 
respondents in this study were male. The highest degree earned by the majority of 
respondents was a master's degree. The majority of respondents were located in Virginia. 
Agriculture teachers in this study taught a variety of subjects such as horticulture, animal 
science, agricultural mechanics, and a variety of other courses. The average age of 
respondents in this study was forty. Respondents had taught secondary agriculture on 
average about fourteen years. The mean enrollment of agriculture programs was 99, with an 
average PTA membership of 74 students. Teachers on average had taken 25 hours in the area 
of instructional technology training. The majority of agriculture teachers had a computer at 
home and with access to the internet. The majority of computers found in secondary 
agriculture education programs were PC based computers. In relation to the association 
between the aforementioned demographic/program variables and selected instructional 
technology variables contained in the survey, the associations for all variables ranged in 
magnitude from negligible to low. 
Objective six was to determine the potential barriers and benefits towards the 
implementation of instructional technology in secondary agricultural education curricula. 
Respondents tended to believe that there were many benefits to implementing instructional 
technology in secondary agricultural education curricula. As was the case in Murphy and 
Terry's (1998) study responses tended to be related to the following four areas: (1) an 
increase in the availability of educational opportimities, (2) improved informational resources 
for faculty and students, (3) more effective instructional materials, and (4) more convenient 
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delivery methods for instructors. In relation to the barriers to instructional technology 
implementation in secondary agricultural education curricula in North Carolina and Virginia, 
respondents were generally undecided. The statements that respondents did agree upon 
centered on money for equipment, lack of technical support, and time to leam and implement 
the new immerging technologies in secondary agricultural education settings. 
98 
CHAPTER V. SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 
Summary 
Introduction 
Educators have wimessed many profound changes over the past few decades. 
Traditionally educational models nationwide have emphasized a teacher-centered 
envirormient, with the teacher serving as the main conduit of knowledge (Simonson & 
Thompson, 1997). The highly technological world of today demands a change from this 
traditional model of teaching, with education professionals and legislators seeking ways to 
facilitate this process. Educators across the country have started to realize the importance of 
having students to become independent thinkers, explore complex problems, and apply the 
knowledge to real-life situations (Simonson & Thompson 1997). 
A great number of experts in the field of education have recognized technology as a 
means to support this new school of thought sweeping the academic world (Simonson & 
Thompson, 1997). Computer hardware, software, and the Internet are seen as mechanisms 
that support active learning behaviors in students. "John Dewey, at the beginning of the 
century, talked about the need for experiential and student centered-leaming" (Simonson & 
Thompson, 1997, p.5). Agricultural Education, the central focus of this study, adheres to the 
experiential and student-centered learning philosophy of Dewey. 
Agricultural Education refers to the processes of education applied to the 
body of knowledge generally defined as agriculture. It includes such subjects 
as: needs assessment, fomial and informal teaching approaches, curriculum 
and program development, instructional and program delivery approaches. 
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applications of educational technology, program and instructional evaluation, 
appropriateness of education, policy issues related to education in agriculture, 
institutional organization, and management of agricultural institutions in 
domestic and institutional settings. (NCA-24 Committee on Research in 
Agricultural Education, 1986) 
Agricultural education nationwide can be found at all levels of education from 
elementary schools to the university level. Informal programs offered by extension services 
and other agencies and organizations disseminate agricultural knowledge as well. 
Specifically to the focus of this research study agricultural information can be disseminated 
through the use of technological means such as television, radio, print media, and computer 
services CNCA-24 Committee on Research in Agricultural Education, 1986). 
The aforementioned technologies can have enormous positive effects upon secondary 
agricultural education student's learning behaviors. Active learning, a cardinal principle of 
vocational education, is a factor, which is directly related to instructional technology. 
Agricultural education, a sector of career and technical education, is directly impacted by 
instructional technology, which promotes active hands on learning. Simonson and 
Thompson (1997, pg. 5) stated that "through interaction with and support from the world of 
people, objects, and technologies, the learners' experiences are expanded and their 
understanding is modified in light of the new data." According to Reinventing Agricultural 
Education for the Year 2020 (a visioning and planning initiative of the National FFA 
Organization, 1999b) the United States leading position in agriculture "lies in part because of 
its infrastructure for developing and delivery technology, including agricultural education 
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programs in our public schools" (National FFA Organization, 1999b). Current educational 
delivery approaches and curriculum development initiatives in local school districts around 
the nation have not kept pace with the rate of technological change that the United States has 
experienced over the past decade (Reinventing Agricultural Education for the Year 2020, 
1999). "Rather than reacting to change as it comes "a passive approach" the agricultural 
education community must take a proactive stance and look ahead to develop a cohesive 
vision of its preferred future decade" (Reinventing Agricultural Education for the Year 2020, 
1999). In the book Understanding Agriculture. The National Research Council (1988) 
emphasized ±at in order for agricultural education to remain viable, educators should 
emulate the best current programs while generating new ways to deliver agricultural 
education. 
Many avenues of information dissemination are available to agricultural educators 
through the field of instructional technology in both formal and informal educational settings. 
With all of the potential advantages of instructional technology for agricultural education, 
one must wonder what exactly instructional technology encompasses. "Instructional 
technology is the media bom of the communications revolution which can be used for 
instructional purposes along side the teacher, textbook, and blackboard, " (Commission on 
Instructional Technology, 1970, p. 19). Engler (1972, p. 59) defines instructional technology 
as "hardware, television, motion pictures, audiotapes and discs, textbooks, blackboards, and 
so on, essentially these are implements and media of conununication." The field of 
instructional technology may be divided into three major divisions: message design, message 
delivery, and evaluation of message effect. Instructional technology research in the field of 
agricultural education has traditionally been concentrated in the area of distance learning 
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(Murphy, 1995; Peasley, 1996; Willis, 1996; Anderson, 1996; Miller & Miller, 1998; Miller 
& Miller, 1999; Bowen Thomson, 1995; Murphy & Terry, 1998). Distance education 
comes under the division of message delivery. 
"Distance education takes place when a teacher and student(s) are physically 
separated, and technology (i.e., audio, video, computers, print) is used to bridge the 
instructional gap....Distance education evolved from traditional educational practice and 
process in reaction to specific access problems" (Willis, 1994, p. 5). While being the 
primary focus of instructional technology research in agricultural education, distance 
education only provides one perspective on the use of instructional technology in secondary 
agricultural education programs. What about the daily instruction that takes place in the 
traditional secondary agricultural education program, the type of instruction that is not 
considered "distant" in nature? Quite often agricultural instruction conducted at the 
secondary level is only meant for the onsite audience, and not specifically concerned with 
outside clientele. Research on instructional media utilization in the traditional secondary 
agricultural education program has not received great anention in agricultural education 
research literature. 
The integration of instructional technology into the secondary level of public 
education, especially in vocational education, has become a major priority of both the North 
Carolina Department of Public Instruction and the Virginia Department of Education. As the 
current Information Age places greater pressures on existing educational structures, 
educators have sought new technologies to enhance instructional opportunities to prepare 
students for the workforce of tomorrow, especially in the area of agricultural education. In 
response to the current technological trends sweeping the educational world. North Carolina 
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and Virginia developed educational technology plans with the specific objective of 
curriculum integration (Milken Exchange, 1999). 
Virginia's Six-Year Educational Technology Plan (1996-2000) was created as a result 
of the awareness that technology is not simply equipment, but a systematic treatment of 
information and instructional content in a specialized way to achieve a specific purpose. 
Technology according to Virginia's plan is a means to achieve the goal of enabling all 
students to learn to their potential (Virginia Department of Public Education; Division of 
Technology, 1996). "Teachers must be trained, support services must be provided, pilot 
studies must be initiated, equipment must be updated and maintained, guidelines must be 
developed, new technologies must be introduced, and an on-going program of evaluation 
must be established" (Virginia Department of Public Education: Division of Technology, 
1996). Virginia agricultural educators must keep abreast of the immerging technology trends 
that will impact agricultural education in the future and adjust accordingly. 
Policy-makers in North Carolina also recognize the importance and urgent need for 
instructional technology infusion into the public educational system. In 1995 educators in 
North Carolina, initiated a five-year plan entitled the Long-Range Technology Plan in order 
to address the need for instructional technology infusion in public education throughout the 
state (Milken Exchange, 1999). In the Long Range State Technology Plan (1999) it is stated 
that the classroom is the "focal point" for teaching and learning, therefore the standard for 
creating technology-supported schools should be centered around it. Two important factors 
will characterize a technology-supported classroom in North Carolina: 
1. Classrooms will be equipped with diverse options for teaching and learning that 
only technology can offer or make possible. 
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2. Classrooms will be managed by a knowledgeable, skilled, and motivated teacher 
who is both comfortable and creative with technology (North Carolina 
Department of Public Instruction, 1999). 
The Long-Range Technology Plan directly impacts agricultural educators and other 
vocational teachers in North Carolina. Agricultural educators in Noith Carolina must be 
aware of the potential impact that instructional technology could have upon their respective 
programs. In order to properly implement instructional technology in North Carolina and 
Virginia secondary agricultural education programs comprehensive needs assessments must 
be conducted, currently none have been conducted for either state. Instructional technology 
infusion into agricultural education is vital for both states, with a proper needs assessment 
this can be efficiently done. If implemented effectively secondary agricultural education 
students in both states can be ensured a high quality technology-enhanced education. 
Purposes and Objectives 
The purpose of this descriptive/correlational study was to evaluate instructional 
technology availability and use in secondary agricultural education curricula in North 
Carolina and Virginia. Objectives of the study were: 
1. To determine the frequency of utilization of various forms of instructional technology in 
secondary agricultural education curricula. 
2. To determine the access agricultural education teachers have to various forms of 
instructional technology in their facilities. 
3. To deteraiine the perceptions of agricultural education teachers toward the 
implementation and utilization of various forms of instructional technology in secondary 
agricultural education curricula. 
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4. To determine the future role that instructional technology will play in secondary 
agricultural education curricula. 
5. To determine the degree of association between program characteristics/demographic 
variables and selected instructional technology variables in secondary agricultural 
education curricula. 
6. To determine the potential barriers and benefits towards the implementation of 
instructional technology in secondary agricultural education curricula. 
Methodology 
The population for this study consisted of secondary agriculture teachers in North 
Carolina and Virginia that were listed in the 1998-99 North Carolina Agricultural Education 
Director (N = 370) and Virginia Vocational Agriculture Teacher's Association Directory (N 
= 313). Utilizing Krejcie and Morgan's (1970) formula for a 5% margin of error, a random 
sample of 242 would be required for a population of this size. In an attempt to achieve the 
target sample size of 242, the researcher investigated the return rate of similar studies in 
agricultural education in the area of instructional technology. After a thorough analysis of 
these studies the researcher concluded that 65% could be expected to be returned. In order to 
account for the potential loss rate, 380 agricultural teachers were sampled. This sample size 
was calculated by taking the desired return rate of 65% and the target sample size of 242 into 
account. Two hundred forty-two comprises 65% of 380, by utilizing this logic the researcher 
was more confident in obtaining the target return of 242 agricultural education teachers 
across both states. The Statistical Package for the Social Science, Personal Computer 
Version 7.0 , and Microsoft Excel were used to generate random numbers for the sample 
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selection. After the random numbers were generated 210 agricultural education teachers 
from North Carolina and 170 from Virginia were selected for the study. 
The researcher developed an instrument, based on the objectives of the study. 
Questions were adapted and modified from previous studies by the Instructional Technology 
Department of the Kansas City Public School District (1997), and Murphy and Terry (1998). 
Additional questions were added by the researcher to meet the research objectives. 
The validity of the instrument was established by means of content and face validity. 
A panel of experts at Iowa State University reviewed the survey instrument for content 
validity. This panel consisted of five Iowa State University professors serving as the 
graduate committee of the researcher. Four of these professors had conducted research on 
instructional technology in education and had published results from such research. Face 
validity and reliability were established during a pilot study consisting of 40 Iowa secondary 
agriculture education teachers. Forty Iowa secondary agriculture teachers were mailed a 
preliminary survey along with a cover letter explaining the purpose of the study. Teachers 
were asked to fiilly complete the survey and suggest any changes that should be made. 
Sixteen surveys were received from this mailing. 
In order to test the reliability of the instrument the test/retest procedure was utilized. 
In following this procedure a second survey consisting of twenty randomly selected questions 
from the six sections of the pilot survey was mailed out along with a second cover letter. The 
survey was mailed to the sixteen Iowa agriculture teachers who responded to the initial 
mailing. After two weeks ten surveys had been received from this mailing. In order to 
calculate the reliability for the instrument, the scores for the ten final retest respondents were 
correlated with their scores on the initial mailing, to form a correlation coefficient for each of 
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the twenty questions. The coefficients for questions in each individual section were averaged 
together to form an overall coefficient for each section. After this was completed the 
coefficients from all sections were averaged together to form an overall coefficient for the 
instrument (coefficient of stability). The overall correlation coefficient for the instnmient 
was .76, which indicated a very strong association. 
In addition to the test/retest reliability procedure that was conducted upon the initial 
instrument, Cronbach's coefficient alpha was computed upon selected sections of the final 
survey after final data collection was completed. For data analysis purposes variables in each 
of the selected sections were combined to form one domain for each section. Upon 
completion of this task a Cronbach's coefficient alpha was computed for the combined 
variables that comprised each domain. Cronbach's coefficient alpha ranged from .66 - .93 for 
the individual sections of the survey. 
The final data collection process was initiated on May 21, 1999. Along with the 
survey, and return stamped envelope, teachers received a cover letter (Appendix B) from the 
researcher and researcher's major professor outlining the purpose of the research. In addition 
to these materials, teachers from North Carolina also received a letter (Appendix B) from 
Marshall Stewart, North Carolina - State Agricultural Education Director, in support of this 
research. Teachers in Virginia received a similar letter (Appendix B) from Dr. John 
Hillison, chairperson - Agricultural Education Department , Virginia Polytechnic and State 
University. Teachers were given two weeks to retum the initial survey. By June 3, 1999, 
122 surveys had been received for a retum rate of 32%. On June 3, 1999 a follow-up letter 
was mailed to all non-respondents stressing to them the importance of returning the survey 
for data analysis purposes and to strengthen the study. By June 17, 1999, two weeks later, 43 
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more surveys had been received for a return rate of 41%. On June 17, 1999, 225 surveys 
were mailed to all nonrespondents along with another cover letter and a return stamped 
envelope. Nonrespondents were given a deadline of July 31, 1999 to return the survey. 
By July 31, 1999 40 more surveys had been received for a final return rate of 53% 
(200 surveys). Readers should note that even though only 200 surveys were returned of the 
380 mailed, 200 comprised 83% of the target goal of 242. Of the 200 surveys that were 
returned 195 were useable. Five surveys were lost due to frame error, and five surveys were 
returned unusable, mainly due to being incompletely filled out. In order to control for 
nonresponse error the "Double-Dip" procedure was utilized. For this study there were 175 
nonrespondents, 55 in Virginia and 120 in North Carolina. Ten percent of the 
nonrespondents for each state were "double-dipped", 12 in North Carolina and 5 in Virginia. 
In relation to the interview schedule for the "double-dipped" sample, eight questions were 
randomly selected to serve as the interview format. On July 8, 1999 seventeen phone 
interviews were conducted with the "double-dipped" sample group. T-tests were conducted 
on the respondents and "double-dipped" sample's scores. Only one question out of eight 
showed a significant difference, so it was concluded that the data firom the nonrespondents 
can be generalized to the target sample. 
The data collected from the participants were coded, entered, and analyzed using the 
researcher's personal computer. Data were analyzed using the Statistical Package for Social 
Science (SPSS), Personal Computer Version 7.0. Analysis of data included frequencies, 
means, standard deviations, t-tests, and Pearson correlations. 
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Findings 
The focus of objective one was to measure the frequency of utilization of various 
forms of instructional technology in secondary agricultural education curricula. Secondary 
agricultural education teachers in North Carolina and Virginia scarcely utilized the majority 
of technologies surveyed. Computer related technologies such as desktop computers, 
compact disk, laser printers, Internet, and email were the majority of instructional technology 
tools utilized by North Carolina and Virginia secondary agriculture teachers. Secondary 
agricultural education teachers utilized these technologies between 1-30 minutes per day. 
Secondary agriculture students in North Carolina and Virginia found scarce utilization for the 
majority of technologies surveyed. Secondary agriculture student's utilized video related 
technologies such as television and videotape between 1-30 minutes per day. North 
Carolina and Virginia secondary agriculture student's utilized the desktop computer between 
1 - 30 minutes per day. One interesting finding concerned Internet use by secondary 
agricultural education students. North Carolina agriculture students utilized the Internet 
between 1 - 30 minutes per day, in contrast to Virginia agriculture students who scarcely 
utilized the Internet on a daily basis. The aforementioned findings reflect the principles 
expressed in both North Carolina and Virginia's technology plan of diversely equipped 
classrooms, operated by knowledgeable, and skilled teachers. 
Objective two was centered on the access agricultural education teachers had to 
various forms of instructional technology in their facilities. Overall, agricultural education 
teachers in North Carolina and Virginia had access to the various forms of technology, if not 
in their classroom, their respective school buildings. Agriculture teachers in North Carolina 
and Virginia had constant classroom access in to video related technologies such as 
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videotape and television. Agriculture teachers had adequate access to computer related 
technologies such as desktop computers, laser printers, CD-ROM, email, and the Internet. 
North Carolina and Virginia agriculture teachers had scarce access to technologies such as 
digital cameras, computer projectors, LCD panels, and DTN/ Farm Dayta. These findings 
clearly relate to concerns that were expressed in both states' technology plans. North 
Carolina and Virginia's instructional technology plans explicitly indicate the need for 
adequately equipped classrooms with the latest tools that instructional technology has to offer 
to aid the learning process. 
Objective three focused on the perceptions agricultural education teachers had toward 
the implementation and utilization of various forms of instructional technology in secondary 
agricultural education curricula. The perceptions mainly focused on computer related task. 
Utilizing computers in daily instructional activities was considered to be a great priority. 
Agriculture teachers considered computer functions such as the Internet, reference software, 
databases, spreadsheets, and content area tutorials/drill and practice software to be a priority 
in daily instructional activities. Word processing was considered to be a high priority by 
agriculture teachers. Chat rooms, discussion groups, and graphing software were considered 
to be low priorities for daily instructional activities. The aforementioned findings expressly 
relate to the principles outlined in North Carolina and Virginia's technology plans of 
classrooms equipped with diverse options for teaching and learning that can enhance 
students' learning outcomes. 
The focus of objective four was to determine the future role that instructional 
technology will play in secondary agricultural education curricula. Agricultural teachers 
were relatively neutral on the majority of statements regarding the fiiture role that 
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instructional technology will play in secondary agricultural education curricula. North 
Carolina and Virginia secondary agriculture teachers reached agreement on one statement 
regarding the future role of instructional technology: "Agriculture teachers will have access 
to lesson plans via the Internet." Overall secondary agriculture teacher's in North Carolina 
and Virginia took a neutral stance in relation to their perceptions towards the future of 
instructional technology in their respective programs. This was in direct contrast to the 
whole premise behind the North Carolina and Virginia technology plans, in which 
instructional technology was considered to be an essential component of the educational 
futures of both states. 
Objective five was concerned with the association between program 
characteristics/demographic variables and selected instructional technology variables in 
secondary agricultural education curricula in North Carolina and Virginia. Males made up 
the majority of respondents in this study. The master's degree was the highest degree earned 
by the majority of respondents. Virginia secondary agriculture teachers made up the majority 
of respondents in this study. Agriculture teachers in this study taught a variety of subjects 
such as horticulture, animal science, agricultural mechanics, and a variety of other courses. 
The average age of respondents in this study was forty. Respondents had taught secondary 
agriculture on average about fourteen years. The mean enrollment of agriculture programs 
was 99, with an average FFA membership of 74 students. Teachers on average had taken 25 
hours in the area of instructional technology training. The majority of agriculture teachers 
had a computer at home and with access to the Intemet. The majority of computers found in 
secondary agriculture education programs were PC based computers. In relation to the 
association between the aforementioned demographic/program variables and selected 
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instructional technology variables contained in the survey, the associations for all variables 
ranged in magnitude from negligible to low. 
The focus of objective six was to determine the potential barriers and benefits 
towards the implementation of instructional technology in secondary agricultural education 
curricula. Respondents tended to believe that there were many benefits to implementing 
instructional technology in secondary agricultural education curricula. As was the case in 
Murphy and Terry's (1998) study responses tended to be related to the following four areas: 
(1) an increase in the availability of educational opportunities, (2) improved informational 
resources for faculty and students, (3) more effective instructional materials, and (4) more 
convenient delivery methods for instructors. The aforementioned findings directly relate to 
the whole premise behind North Carolina and Virginia's technology plans. North Carolina 
and Virginia's educational administrators view technology as a beneficial investment that will 
positively impact students' learning outcomes far into the future. 
In relation to the barriers to instructional technology implementation in secondary 
agricultural education curricula in North Carolina and Virginia, respondents were generally 
undecided. The statements that respondents did agree upon centered on money for 
equipment, lack of technical support, and time to leam and implement the new immerging 
technologies in secondary agricultural education settings. North Carolina and Virginia's 
technology plans directly address the aforementioned barriers as major obstacles that must be 
addressed in relation to instructional technology infusion. 
In addition to the aforementioned findings relating to the objectives in this study, 
North Carolina and Virginia secondary agriculture teachers were given the opportunity to 
provide additional comments regarding their perceptions of instructional technology 
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(Appendix D). Agriculture teachers indicated that instructional technology could have many 
benefits for agricultural education in North Carolina and Virginia, but many obstacles must 
be overcome. Lack of funding and equipment were seen as the major obstacles to the future 
of instructional technology in North Carolina and Virginia. Additionally agriculture teachers 
further iterated the need for additional training in instructional technology. Some agriculture 
teachers indicated that many students have computers at home, and become bored easily by 
computers in the classroom. Teachers indicated that students preferred to be outside doing 
hands-on activities, instead of being tied to computers for instructional activities. 
Conclusions 
The purpose of this study was to evaluate instructional technology availability and 
use in secondary agricultural education curricula in North Carolina and Virginia. The data 
from this research study yielded many interesting findings that have implications not only for 
North Carolina and Virginia secondary agricultural education programs, but also for 
agricultural education as a whole throughout the United States. 
The majority of instructional technologies utilized in North Carolina and Virginia 
secondary agricultural education programs between 1-30 minutes per day were computer 
related technologies such as desktop computers, CD-ROM's, laser printers, Internet, and 
email. This would indicate that North Carolina and Virginia secondary agricultural 
education considered computer technologies to be an essential component of their daily 
instructional activities. Perhaps desktop computers were utilized for activities such as 
writing tests, creating class assignments, student grades, correspondence, and curriculum 
development. Technologies such as CD-ROM's and the Internet more than likely were 
utilized for research to develop curriculum materials for secondary agricultural education 
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students. Email could have been utilized by secondary agricultural education teachers in 
North Carolina and Virginia to correspond with other agriculture teachers, university 
agricultural education personnel, legislators, and agricultural businesses about issues 
concerning their respective secondary agriculture programs. 
Secondary agricultural education teachers in North Carolina and Virginia for daily 
instructional activities utilized other instructional technologies such as videotapes and 
television between 1-30 minutes. Technologies such as these were more than likely utilized 
by North Carolina and Virginia secondary agriculmral education teachers to present 
programs concerning issues impacting the agriculture industry not only nationally but from 
the international perspective as well. 
North Carolina and Virginia secondary agricultural education teachers indicated that 
their smdents utilized desktop computers between 1-30 minutes per day for instructional 
activities. Surprisingly other computer technologies such as email, CD-ROM's, and laser 
printers were utilized at a lower level. This was in contrast to their respective agriculture 
teachers who found utilization for the aforementioned technologies. The most interesting 
finding concerned Internet use. North Carolina secondary agricultural education students 
were more likely to utilize the Internet between 1-30 minutes per day for instructional 
activities, than Virginia secondary agricultural education students. Perhaps North Carolina 
secondary agricultural education teachers placed a higher priority upon Internet utilization 
for daily instructional activities than did Virginia secondary agricultural education teachers 
(Table 7). In relation to desktop computer utilization by North Carolina and Virginia 
secondary agricultural education students, more than likely the instructional task centered 
around word processing, database, spreadsheet, or content area tutorial/drill and practice 
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software's (Table 7). Overall North Carolina and Virginia secondary agricultural education 
teachers realized the importance of desktop computers for their students daily instructional 
activities. Secondary agricultural education students in North Carolina and Virginia for daily 
instructional activities utilized other instructional technologies such as videotapes and 
television between 1 - 30 minutes. Technologies such as these were probably utilized to 
present programs and videos concerning topics impacting agriculture today. 
Overall North Carolina and Virginia secondary agricultural education teachers had 
adequate access to the majority of instructional technologies surveyed. The greatest access 
centered around television and videotape. This is supported by the aforementioned findings 
of North Carolina and Virginia secondary agricultural education teachers and students' 
utilization of these instructional technologies. Perhaps this can also be attributed to the low 
cost of VCR's. Computer related technologies such as laser printers, desktop computers, 
email, Internet, and CD-ROM's were all adequately accessible to North Carolina and 
Virginia secondary agricultural education teachers. Again as with videotape and television 
this degree of access is supported by the amount of time North Carolina and Virginia 
secondary agriculture education teachers indicated utilizing these technologies. Instructional 
technologies such as digital computers, DTN/Farm Dayta, and laptop computers were not 
easily accessible to agricultural education teachers. This is supported by the fact that North 
Carolina and Virginia agricultural education teachers scarcely utilized these technologies for 
daily instructional activities. The major conclusion that can be drawn from this data is that 
the more accessible technology was to a North Carolina or Virginia agricultural education 
teacher, the more likely they were to utilize the technology. This would also indicate that 
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more technology needs to be available for constant access in the agricultural teachers' 
respective classrooms. 
North Carolina and Virginia secondary agricultural education teachers considered 
information access and research software such as the Internet and reference software to be a 
priority in their daily instructional activities. Perhaps North Carolina and Virginia secondary 
agricultural education teachers are utilizing the Internet and reference software for acquiring 
problem solving and decision making skills. With the aim of education moving toward a 
constructivist environment, students should be provided with every opportunity to practice 
problem solving skills and decision making skills. North Carolina and Virginia secondary 
agricultural education teachers considered communications technologies such as chat rooms, 
discussion groups, and email to be a low priority in their daily instructional activities. 
Perhaps North Carolina and Virginia secondary agricultural education curricula do not 
emphasize networking and communications as essential components. Moreover, North 
Carolina and Virginia secondary agriculture teachers more than likely utilize email for 
agricultural program communications, more than their students would in their daily 
instructional activities. Not surprisingly, in the area of data/ information production, word 
processing was considered a high priority. Perhaps North Carolina and Virginia secondjiry 
agricultural education teachers recognize the importance of writing skills for their students to 
be competitive in the highly technological world of work. Lastly content area tutorial/ drill 
and practice software was considered to be a priority in North Carolina and Virginia 
secondary agricultural education programs. Perhi^s North Carolina and Virginia secondary 
agricultural education teachers understood the importance of repetition and practice in order 
for students to master the competencies as outlined in their respective curricula. 
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Overall North Carolina and Virginia secondary agricultural education teachers were 
neutral in their views as to the future of instructional technology in agricultural education. 
This finding is surprising given the utilization, and access North Carolina and Virginia 
secondary agricultural education teachers had to various computer-based technologies, and 
also the priority given to various computer technologies for daily instructional activities. 
Maybe with all of the computer technology North Carolina and Virginia secondary 
agricultural teachers had access to, they still maybe unaware as to the potential instructional 
technology could have for their students. Perhaps North Carolina and Virginia secondary 
agricultural education teachers need more inservice training that will illustrate to them the 
potential benefits instructional technology could have for their programs. However in 
contrast to the aforementioned finding. North Carolina and Virginia secondary agricultural 
education teachers did indicate the Internet as a source for lesson plans. Possibly North 
Carolina and Virginia secondary agricultural education teachers recognize the importance of 
the Internet to the future of secondary agricultural education, and the sheer impact that its 
information resources could potentially have for agriculture as a whole. 
In relation to the association between program characteristics/demographic variables 
and selected instructional technology variables in secondary agricultural education curricula 
in North Carolina and Virginia, associations ranged in magnitude from low to negligible. 
This finding indicates that demographic and program variables cannot be utilized as 
indicators of instructional technology utilization and access in secondary agricultural 
education programs in North Carolina and Virginia. 
North Carolina and Virginia secondary agricultural education teachers classified the 
benefits of instructional technology in the following four areas: (1) an increase in the 
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availability of educational opportunities, (2) improved informational resources for faculty 
and students, (3) more effective instructional materials, and (4) more convenient delivery 
methods for instmctors. This finding indicates that North Carolina and Virginia agriculture 
teachers see instructional technology as a major information resource and delivery 
mechanism for their respective agricultural education curricular areas. The more benefits 
North Carolina and Virginia secondary agriculture teachers see from instructional 
technology, the more likely students in North Carolina and Virginia will have improved 
learning outcomes. 
North Carolina and Virginia secondary agriculture teachers agreed that the barriers to 
instructional technology centered on money for equipment, lack of technical support, lack of 
appropriate facilities, and lack of time to leam and implement the new inmierging 
technologies in secondary agricultural education settings. With these findings one can 
conclude that some secondary agricultural education programs in North Carolina and 
Virginia lack adequate funding to purchase hardware and software. Also adequate technical 
support to aid secondary agricultural education teachers in mastering instructional technology 
is lacking in some school systems. Appropriate up-to-date facilities to take full advantage of 
current and immerging technologies is also a major concern of North Carolina and Virginia 
agricultural education teachers. Lack of time to leam and implement the new immerging 
technologies in secondary agricultural education settings, seems to be a major problem facing 
some secondary agricultural education teachers in North Carolina and Virginia. 
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Overall the findings from North Carolina and Virginia were very similar for all the 
aforementioned objectives. With this factor in mind reconunendations will be made for both 
states collectively. 
Recommendations 
Based on the aforementioned conclusions, the following recommendations are made: 
1. North Carolina and Virginia secondary agricultural education teachers in order to gain 
experience with computer-based technologies, should utilize planning periods during the 
instructional day as well as time after school to master these technologies. By doing this 
secondary agricultural teachers in North Carolina and Virginia would have time to learn 
and implement the new and immerging technologies in their respective programs. 
2. North Carolina and Virginia secondary agricultural education teachers should 
incorporate more activities in their daily instructional activities that utilize computers 
and encourage problem-solving and decision making skills. Technologies such as 
spreadsheets, databases, the Internet, CD-ROM's, and reference software could be 
utilized for this task. 
3. School administrators, legislators, secondary agriculture teachers, and other related 
stakeholders should avoid preconceived notions of the selected program characteristics 
and demographic variables in this study as being indicators of the availability and 
utilization of instructional technology in secondary agricultural education programs in 
North Carolina and Virginia. 
4. In order to effectively implement instructional technology in secondary agricultural 
education programs in North Carolina and Virginia, it is imperative that adequate 
technical support be provided. School administrators should ensure that adequate 
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technical support is provided for secondary agricultural education teachers in North 
Carolina and Virginia. This technical support may be provided through actual on-site 
visits, telephone, email, or through the Internet. By utilizing these various methods 
school administrators can decide on the approach that best fits their respective school 
systems. Additionally one teacher could be designated and trained as the school's 
technology specialist, which could provide teachers with onsite technology help. 
5. In-service workshops should be provided to secondary agricultural education teachers in 
North Carolina and Virginia in an attempt to increase their skills in the area of 
instructional technology. Instruction should be focused on improving teacher's utilization 
of problem solving and decision making computer software. In-service courses offered 
in agricultural topics should include the use of computers to demonstrate the use of 
computers as a teaching tool. By conducting in-service workshops perhaps secondary 
agricultural education teachers in North Carolina and Virginia who were undecided on the 
future of instructional technology in secondary agricultural education, may begin to see its 
instructional benefits. Inservice training was a major concern of both North Carolina and 
Virginia school administrators as outlined in their educational plans. 
6. In order to improve access to the instructional technologies included in this research 
study, school administrators should provide adequate faciUties so these technologies may 
be efficiently utilized. This can either be done through the construction of new facilities 
or the renovation of existing facilities. 
7. North Carolina and Virginia secondary agricultural education teachers should lobby 
school administrators and legislators for funding to equip their agriculture programs with 
the latest in instructional technology equipment. Constant classroom access to 
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instructional technology is imperative for instructional technology to have a significant 
impact upon secondary agriculture students. Alternative funding for instructional 
technology should also be sought through local agricultural businesses. 
8. Preservice agricultural education in North Carolina and Virginia should have a strong 
emphasis in the area of instructional technology. By implementing instructional 
technology into preservice training new agricultural education teachers will be competent 
and have the skills needed to prepare students for the highly technological world of work. 
9. North Carolina and Virginia secondary agricultural education teachers should develop an 
evaluation plan, in order to identify the impact that instructional technology has on their 
respective programs. Evaluations are imperative for all educational enterprises in order to 
identify strengths or weaknesses that may need to be addressed. 
Implications 
In the field of instructional technology, technologist often conduct needs assessments 
in order to respond to a request for assistance or a perceived need in a particular academic 
field. North Carolina and Virginia's secondary agricultural education programs are 
undergoing major changes in curricula and instructional delivery approaches. As these 
changes have taken place in North Carolina and Virginia secondary agricultural education 
programs, instructional technology has immerged as a major area of concern. In order to 
gauge the state of instructional technology in secondary agricultural education programs in 
North Carolina and Virginia, this needs assessment was conducted. The results of this study 
have many implications not only for secondary agriculture education in North Carolina and 
Virginia, but also for the profession nationwide. 
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The findings of this study explicitly showed the importance of instructional 
technology to secondary agricultural education programs in North Carolina and Virginia, 
especially computer-based technologies. This research study clearly indicated the 
availability and utilization of instructional technology in secondary agricultural education 
curricula in North Carolina and Virginia. The results of this study should provide North 
Carolina and Virginia's state agricultural education officials and local secondary agricultural 
education teachers a foundation upon which to create and implement strategies for effective 
instructional technology infusion into secondary agricultural education curricula. If 
implemented effectively instructional technology can positively impact North Carolina and 
Virginia's secondary agricultural education students' learning outcomes. Perhaps the greatest 
impact this research study could have upon North Carolina and Virginia secondary 
agricultural education programs is the creation of a more learner-centered classroom based 
on the constructivist philosophy of education. This trend could lead to the creation of more 
interactive, multi-media computer software and Internet sites that are focused on the 
individual student's exploration of new agricultural knowledge, and greater use of their 
metacognitive skills. With the advent of new and immerging technologies. North Carolina 
and Virginia secondary agricultural education teachers will have to adapt new pedalogical 
strategies, that can take full advantage of the computer-based technologies' capabilities. 
Computer based technologies have can the great potential to drastically change the traditional 
pedagogical structure of North Carolina and Virginia secondary agricultural education 
programs. Instructional technology infusion into North Carolina and Virginia secondary 
agricultural education programs will provide students with many avenues for learning and 
exploration. Instructional technology should be utilized as a tool for enhancing instruction in 
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secondary agricultural education programs in North Carolina and Virginia and not seen as a 
cure-all for educational woes. The tools of instructional technology have the potential to 
greatly impact North Carolina and Virginia secondary agricultural education curricula, but 
should never be utilized as a replacement for skillful pedagogy. 
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APPENDIX A. 
HUMAN SUBJECTS REVIEW COMMITTEE APPROVAL 
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Information for Review of Research involving Human Subjects 
Iowa State University 
(Please type and use the attaciied instructions for completing this fonm) 
1. Title of Projea An Assemeni Of InstcuctioQal Technology- In Secondaiy Agiicultural Education Cunicula 
In North Carolina aTirf vireinia 
I agree to provide the proper surv-eillance of this project to insure that the rights and vvelf^  of the human subjects are 
protected. I will report ai^  adverse reactions to the cominittee. Additions to or changes in research procedures after 
the project has been proved will be submitted to the conuninee for review. I agree to request renewal of approval for 
anv- project continuing more than one year. _ A /^  /? // 
Antoine J. .Alston 3/29/99 f L L i  
i ypea name oi piincipax investigator 
Azricultural Education and Studies 
E>ate 
201 Curtiss Hall 
Signature ot principal in' 
Department 
294-0895 
Phone number to report results 
3. Signatures of other imrestigators 
Campos address 
Date 
APR 2 1999 
Relationship to principal investigator 
Major Professor 
ISU 
4. Principal investigators) (check all that apply) 
O Faculty Q Staff IS Graduate student Q Undergraduate snideiu 
5. Projea (check all that qiply) 
O Research SI Thesis or dissertation Q Class projea O Indq)endent Staify (490, 590, Honors projea) 
6. Number of si^ jects (complete all that appfy) 
= adults, non-students: 380 # minors under 14; 0 # minors 14 - 17: _0 
ss ISU students: 0 other 
(explain): 
7. Brief description of proposed research involving human subjects: (See instructions, item 7. Use an additional page if 
needed.) 
The purpose of this study is to access the use of various forms of instructional technology by agricultural teachers in 
North Carolina and Virginia. A secondary goal will be to determine the degree of access t^  agricultural teachers 
have in relation to each form of insouctioiial technology. A third goal will be to identify the perceived benefits and 
barriers involved in the adoption of instructional technology in secondaiy agncultural education curricula. A final 
goal will be to identify strategies by wfaich instructional technology could be integrated into secondaiy agricultural 
education curricula. Demographic variables will be analyzed as weU. A pilot study will initialfy be conducted in 
.April, 1999 to determine the v^dty, reliability, usability and objectivity of the instrumem with a group of educators 
who will not be pazticq>anis, bat will have characteristics. Data wiU be entered as the qoestionaires are 
renjme4 then analyzed using the statistical program. SPSS. Desiqnive statistics including fietpiency distnbotions, 
percentages.and means will be used to describe the aforementioned leseazch objectives. Selected inferential statistics 
will be utilized for father analysis of the research objectives. A qoestzonnaize and cover letter e l^aiaing the purpose 
of the research, directions for completion of questionnarie, and anoiqanify procedures will be mailed to randomly 
selected repsondents at the beginning of May, 1999. A reminder card will be sem to nonrespondents approximttely 
two weeks after the initial mailing. A final retninder and quesitonnaire will be mailed to noniepsonde  ^near the 
end of May, 1999 for final data coUectioiL 
hmp:/AMww.grad-coaegeJaslate.cdu/fbnns/HunianSub!tcts.doc GC 2/99 
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(Please do not send research, thesis, or dissertation proposals.) 
8. Informed O Signed informed consent will be obtained. (Attach a copy of your form.) 
Consent: 
Modified infoimed consent wiU be obtained. (See instructions, item S.) 
Q Not applicable to this project. 
rittpy/www.grad-college.iMtite.«duffionns^umanSubjieti.doc GC299 
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9. Confidentiality of Data: Describe below the methods you will use to ensure the confidentiaiii%' of data obtained. (See 
insiniaions. item 9.) 
North Carolina and Virginia agiiculturai education teacher's names and addresses will be kept in a safe place during 
the study period.. All responses will be kept confidential and all ^ »'ill be aggregated with similar participants. The 
results wiU be reponed as group data. All questionnaires and participant's names and addresses will be destro>'ed 
when the research is con l^eted (June 1999). 
10. What risks or discomfbn will be pan of the snidy? WHl subjects in the research "be placed at risk or incur discomfort? 
Describe any risks to the subjects and piecantions that will be taken to minimire th  ^(The concept of risk goes 
beyond physical risk and incltides risks to subjects' dignity and self-respea as well as psychological or emotional lisk. 
See instructions, item 10.)  ^
No secondary agncultuial educator in North Carolina or Vligima will sofo physical or psychological risks or 
discoinforts as a result of this study. All responses are voluntary and will be kept confidentiaL Data will be collected 
using mailed questoinnaire(s). Agncultural educators may choose not to partic t^e in this study. 
11. CHECK ALL ofthe following thai apply to your research: 
I I A. Medical clearance necessary before subjects can particqate 
Q B. Administraiion of substances (foods, drugs  ^etc.) to sut^ ects 
CH C. Physical exercise or conditioning for subjects 
Q D. Samples (blood, tissue, etc.) from subjects 
O E. Administration of infectious agents or recombinam DNA 
Cli F. Deception of subjects 
Q G. Subjects under 14 years of age and/or Q Subjects 14 - 17 years of age 
O H. Subjects in institutions (nursing homes, prisons, etc.) 
O 1. Research must be approved by another institotion or agency (Attach letters of approval) 
If you checked any of the items in 11, please complete the following in the space below (include any attachments): 
Items A-E Describe the procedures and note the proposed safety precautions. 
Items D-E The principal investigator should send a copy of this form to Environmental Health and Safe ,^ 118 
Agronomy Lab for review. 
Item F Describe how sutgects will be deceived; justify the deception; indicate the ddniefing procedure, 
including the timing and information to be presented to subjects. 
Item G For subjects under the age of 14. indicare how informed consem will be obtained fiom parents or legally 
authorized representatives as well as from subjects. 
ItemsH-I Specify the agency or institution that must approve the project If subjects in any outside agency or 
incrittitinn ara frivnh»rf apprmml irmgr hf pnnrrn hfynmng the r>>warrh and the letter Of 
approval should be filed. 
mtpy/wvvw.grad<oilege.iastate.edu/rdrTna/H«jnnnSutaiccts.doe GC2« 
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Last name of Piindpal Irnxstigator Alston 
Checklist for Atuciiments and Time Schedule 
The following are atuched (please check): 
12.  ^Letter or written statement to subjects indicating clearh'; 
a) the purpose of the research 
b) the use of anv identifier codes (names. #'s), how thev will be used, and when thev 'nill be remov'ed (.see item 
IT) 
c) an estimate of time needed for participation in the research 
d) if applicable, the location of the research activiiv 
e) how you will ensure confidentiality 
f) in a longitudinal sQuh*. when and how you will contaa subjects later 
g) that participation is voluntary; nonpartidpation will not affect evaluations of the subject 
13. Q Signed consem form (if applicable) 
14. Q Letter of approval for research from cooperating organizations or institations (if applicable) 
1 ^ ^ ^?T1-iTThTiT1tr 
16. Anticipated dates for contact with subjects; 
First contact Last contact 
Mav3. 1999 Mav31. 1999 
Month/Day/Year Month/Day/Year 
17. If applicable; anticipated date that identifiers will be removed from coxnpleted survey instruments and/or audio or 
visual tapes wiU be erased: 
Month/D /^Year 
18. Signature of Departxnental Executive Date Departxxiem or Adixnnistrative Uxiit 
19. Decision of the University Huxnan Subjects Review Coimnittee: 
Project ^ jproved Q Projea not approved Q No action required 
Name of Human Subjects in Research Cornxnittee Chair Date Sigiianre of Conu t^M Chair 
Patricia M. Keith 
httpy/www.grad-caflegeJmate.cduffanni^umwiSut)iaets.doc GC 2/99 
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APPENDIX B. 
LETTERS 
Virginia 
[11 Tech 
••• VIRGINIA 
a N.*n CTaT 
129 AgricMltnral Education 
POLYTECHNIC INSnTUTE 
A D S A E UNIVERSnr 
College of Agriculture and Life Science^ 
Biacksburg. VA 24061-05^3 
(540) 231-6836 Fax: (5401 231-382-4 
February 1999 
Dear Virginia Agricultural Education Teacher: 
Mr. Antoine Alston is conducting a doctoral study on the use of instructional technology 
by Agricultural Education teachers in three Southern states. He has selected you to 
participate in the study. I certainly hope you will take a few minutes to complete the 
survey questionnaire he has enclosed. 
Mr. Alston has described his study to me and I believe it will benefit Agricultural 
Education. I strongly endorse it. 
Remember you are representing several other Virginia Agricultural Education teachers 
when you complete the survey form. Please be totally honest with your answers. 
Yours truly. 
Hillison John 
Director, Agricultural Education 
A Uuid-Cnmt L'nivemin— Thr Commonwealth Is Our Campus 
An Equal Opponuniry /Afprmative Aaion Insiitmion 
Birthplace of die FFA 
130 Cellaqc of Agrioitiarc Mtf Uf* Scicne 
Oegartment cf Agricultural and 
Ex»nsion Etiucauon 
Noirr: Carcims Staie Unive'sitY a s isna-
gfani aijversrry and a csnratuer.i irstnution 
ot The Umvemcv of NoTuI Carolina 
Ma.'sftali Stewart 
Sate Agricultural 
Esucation Cocrdinstor 
Campus Bo* 7S07 
Raleigh. NC 276SS-7607 
March 8, 1999 
S1SS1S.4206 (teleshar.e) 
91S.51E.906u (fax) 
iwtewart®o.'naroq.ces ncsu.ec-
hup-7/wvKw2.ncsu.eau/ncsu/ca'.s/ 
Dear North Carolina Agricultural Education Teachers: 
Mr. Antoine Alston is a graduate student in the Department of Agricultural Education 
and Studies at Iowa State University and also a North Carolina native. Mr. Alston is 
conducting a doctoral study on the use of instructional technology' by the agricultural 
education program in three southern states. He has. selected you to participate in the study. I 
certainly hope you will take a few minutes to ccJtnplete the survey questionnaire he has 
enclosed. Mr. Alston has described his study to me aind I believe it will be of great benefit to 
agricultural education. 
Thank you for your promptness in assisting with this study. 
Sincerely yours. 
Marshall Stewan 
State Aaricultural Education Coordinator 
/bn 
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IOWA STATE UNIVERSITY Dcpartmcni «>l .\;;ncuiinr.il liiJucatioii jnil ^tudio 
. t. O I -  s e n  N t K  \  [ • )  1 1 - 1  H V o L t x . V  
;ir 
April 29, 1999 
Dear Agriculture Teacher: 
First of all I would like to take a minute to thank you for valuable time and 
promptness in completing the survey that was mailed to you eariier this month. As 
with any survey research design reliability is a major concern. We need your help 
again in validating the survey instrument. As stated in the last survey that you 
received, we are studying Instructional technology utilization in secondary 
agricultural education curricula. The primary purpose of this study is to access the 
use of various forms of Instructional technology by agricultural teachers in North 
Carolina and Virginia. A secondary goal will be to determine the degree of access 
that agricultural teachers have In relation to each form of instructional technology. 
A third goal will be to identHy the perceived benefits and barriers Involved in the 
adoption of instructional technology In secondary agricultural education curricula. 
A final goal will be to identify strategies by which Instructional technology could be 
integrated into secondary agricultural education curricula. 
We again are asking Iowa agriculture teachers to help us In validating this 
instrument by participating in this secondary pilot study. In order to test for 
reliability randomly selected questions were selected from the various sections of the 
initial survey that you received. The attached questionnaire contains twenty 
questions which should take no longer than 10 minutes to complete. Questionnaires 
will be destroyed after the data Is entered into a computer for analysis. 
You may use a pencil or pen to give your responses on the questionnaire. Names 
will not be associated with this study in any way, therefore, please do not write your 
name on the questionnaire. When you are through answering the questions, please 
place your questionnaire in the return stamped envelope and place it in the United 
States mail. Your participation In this study is voluntary. 
Your time and immediate attention is greatly appreciated and will contribute to our 
understanding of instructional technology in secondary agriculture education 
curricula In North Carolina and Virginia. If you have any questions concerning the 
study, feel free to call us at 515/294-4349. Again, thank you for completing and 
returning the initial pilot questionnaire. 
Sincerely. 
Antoine J. Alston, M.S., AGED 
Graduate Student, ISU 
W. Wade Miller, Ph.D., AGED 
Professor, ISU 
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IOWA STATE UNIVERSITY Department of Agncultural Educaiion and >iudic» Ci!nis» H.;!! 
Amcj. iowa 51VM :-u>5.' 
\a:'.:!nisiniuon and Grajuju- Pro;;r.;:v.~ 3: s ^u--5a.--
Rcsi-Urcii and tixtcnstur. Pr.'cr.i:ii» i ;u--^S7J 
. ndorcrjduati.- rro;^rnm> ^ 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
April 17,1999 
Dear Agriculture Teacher: 
We need your help in validating a questionnaire. We are studying instructional 
technology utilization in secondary agricultural education curricula. The primary 
purpose of thb study is to access the use of various forms of instructional technology 
by agricultural teachers in North Carolina and Virginia. A secondary goal will be 
to determine the degree of access that agricultural teachers have in relation to each 
form of instructional technology. A third goal win be to identify the perceived 
benefits and barriers involved in the adoption of instructional technology in 
secondary agricultural education curricula. A final goal will be to identify strategies 
by which instructional technology could be integrated into secondary agricultural 
education curricula. 
A necessary part of conducting research is validating the instrument. We are asking 
Iowa agriculture teachers to help us with this part of the research by participating 
in the initial pilot study. Questionnaires will be destroyed after the data is entered 
into a computer for analysis. Please feel free to suggest any comments relative to 
readability, time spent completing the survey, clarity, and so forth on the last page 
of the instrument. 
You may use a pencil or pen to give your responses on the questionnaire. Names 
will not be associated with this study in any way, therefore, please do not write your 
name on the questionnaire. When you are through answering the questions, please 
place your questionnaire in the return stamped envelope and place it in the United 
States mail. Your participation in this study is voluntar>'. 
Your time and immediate attention is greatly appreciated and wfll contribute to our 
understanding of instructional technology in secondary agriculture education 
curricula in North Carolina and Virginia. If you have any questions concerning the 
study, feel free to call us at 515/294-4349. Again, thank you for completing this 
questionnaire. 
Sincerely, 
Antoine J. Alstbn, M.S., AGED 
Graduate Student, ISU 
W. Wade MiUer, Ph.D., AGED 
Professor, ISU 
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IOWA STATE UNIVERSM' n.-rannicn: o; Acr'.ju:;:".;! : iv'*! Cunyi> Hali 
Arr.cs. Iowa 51V111 -105.' 
Acnsimstraiion and Graduate Procrams s i ^ 2uu-^Ov'_ 
Research and Extension Procrani> 51 5 
Lndcrsradaatc Programs 5!t ^0^-00^-
O F  S C I E N C E  A N D  T E C H N O L O G Y  
May 21, 1999 
Dear Agriculture Teacher: 
I am a graduate student at Iowa State University pursuing a doctoral degree in 
Agricultural Education and Studies. I am working with W. Wade Miller on this 
project. We are studying instructional technology utilization in secondary-
agricultural education curricula. The primary purpose of this study is to access the 
use of various forms of instructional technology by agricultural teachers in North 
Carolina and Virginia. A secondary goal will be to determine the degree of access 
that agricultural teachers have in relation to each form of instructional technolog}-. 
A third goal will be to identify the perceived benefits and barriers involved in the 
adoption of instructional technology in secondary agricultural education curricula. 
A final goal will be to identify strategies by which instructional technology could be 
integrated into secondary agricultural education curricula. 
The departments of agricultural education at both North Carolina State University 
and Virginia Polytechnic Institute and State University have given their 
endorsements for this study. It will take you approximately 10-15 minutes to 
complete the questionnaire. You may use a pencil or pen to give your responses on 
the questionnaire. Names will not be associated with this study in any way, 
therefore, please do not write your name on the questionnaire. Questionnaires will 
be destroyed after the data is entered into a computer for analysis. When you are 
through answering the questions, please place your questionnaire in the return 
stamped envelope and place it in the United States mail. Your participation in this 
study is voluntary. 
Your time and immediate attention is greatly appreciated and will contribute to our 
understanding of instructional technology in secondary agricultural education 
curricula in North Carolina and Virginia. If you have any questions concerning the 
study, feel free to call us at 515/294-4349. Again, thank you for completing this 
questionnaire. 
Sincerely, 
Antoine J. Alston, M.S., AGED 
Graduate Student, ISU 
W. Wade Miller, Ph.D., AGED 
Professor, ISU 
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We need your help, about two weeks ago we sent a questionnaire to you related to 
instructional technology use in secondary agriculture education programs in North 
Carolina and Virginia. At this time, we have not received your response. We 
sincerely need your help. We know this is a busy time of the year for you; and we 
appreciate your help with this study. Only through responses from every secondary 
school agriculture teacher selected, can we obtain an accurate North 
CarolinaA'^irginia perspective of instructional technology use. Please make this 
possible by RESPONDING TODAY. 
If you missed the June 4 deadline, please complete and return the questionnaire as 
soon as possible so that your response can count. If you recently mailed your 
survey, thank you for your assistance. If not, thank you in advance for your help 
with this study. 
Antoine J. Alston 
Graduate Student 
W. Wade Miller 
Professor 
Agricultural Education & Studies 
217 Curtiss Hall 
Ames, lA 50011-1050 
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IOWA STATE UNIVERSITY Dcp^rtmcr.; o: Acruuuur.;; L.:-.;..'.r-.U -1 Canisi Haii 
Amcs. low3 5vV>i 1-1050 
Ajrrtmistratior. and Cradaaic Programs 51 s 
Research and Extension Programs ^ ;o^-5>--
Lndcrjraduatc Program; 5:5 20--po^^ 
O F  S C I E N C E  A N D  T E C H N O L O G Y  
June 16,1999 
Dear Agriculture Teacher: 
We need your help, about three weeks ago we sent a questionnaire to you related to 
instructional technology use in secondary- agriculture education programs in North 
Carolina and Virginia. At this time, we have not received your questionnaire. We 
sincerely need your help. Only through responses from every secondary school 
agriculture teacher sampled, can we obtain an accurate North CarolinaA^irginia 
perspective of instructional technology use. Your views and opinions are important, 
so please help make this possible by responding today. 
If you recently mailed your packet, thank you. If you have not, we are enclosing 
another copy of the questionnaire and a return envelope. Please consider providing 
your viewpoint on instructional technology use in North CarolinaA^irginia 
secondary agricultural education programs. It would be most appreciative if we 
could receive it by July 2. 
Thank you for your attention regarding this matter; we know this is a busy time for 
you. If you have any questions or concerns, please feel free to contact us at (515) 
294-4349. or aalston @iastate.edu. 
W. Wade Miller Antoine J. Alstol 
Professor Graduate Student 
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APPENDK C. 
QUESTIONNAIRE 
<)iie.slionn!)iie Niinilin' 
NC 
An Assessment Of 
Instructional 
Technology In 
Secondary Agricultural 
Education Curricula Tn 
North Carolina and 
Virginia 
-4 
UcspoiHienI II): 
All Assessment Of liislniclioiial Tccliiiology In Sccoiidjiiy 
Agricultural lilducation ('iirriciila 
III North Carolina and Virginia 
InslructionnI I'ecliiiology Denned: The media born of the 
communications revolution which can he used for 
instructional purposes along side the teacher, textbook, and 
blackboard (Commission on Instructional Technology, 1970) 
Scclion I. Instructor's litilization Of Instructional I'echuology 
'I'ools 
Part A. Directions: Each of the rdlowing subsections pertains 
to YOUR typical daily use of various forms of instructional 
technology. Circle the choice that best Tits your usage. 
Key 
1 = none 
2 = 1-30 minutes 
3 = 31-60 minutes 
4 = 61-90 minutes 
5 = more than 90 minutes 
How many minutes per day do you utilize the rollowing 
instructioiiil tools: 
I. Videotape I 2 
I. Television i 2 
}. Video Camera I 2 
I. Laser disk Player I 2 
5. Desktop Computer I 2 
S. Laptop Computer I 2 
1, CD-ROM I 2 
I. Digital Camera I 2 
h Full Page Scanner I 2 
10. Laser Printer I 2 
II. Computer Projector I 2 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
I 
12. LCDhiiicI 
13. Internet 
14. iLiniiil 
15. DTN or iMirm l)]iyl:i I 
J 
3 
3 
3 
I 
4 
4 
4 
5 
5 
5 
5 
Section I. Sludcnl's ()lili/»lion Of lii.slnirlioiiiil 'rccliiK^logy 
Tools 
I'nrt II. Directions: I'acli of the Tollowing subsections prrtiiins 
to your S'TIJDKN'TS' typical daily ii.st* of din'crcnt forms of 
instructional technology in coinplrtinf* iissif'nnienls. (!irclr 
the choice that best tits their usage. 
Key 
I = none 
2= 1-30 minutes 
3= 31-fiO minutes 
4 = 61-90 niinulcs 
5 = more thiin 90 ininntes 
How many minutes per day do your students utili 
folhiwiiig instructional tools in coniplotiiig rhiss >is 
1. Videotape 
2. Television 
3. Video ('amera 
4. Laser disk Player 
5. Desktop Computer 
6. Laptop Computer 
7. CD-ROM 
8. Digital Cnniera 
9. I'ull Page Scanner 
10. Laser Printer 
11. Computer Projector 
12. LCD Panel 
13. internet 
14. Kmail 
15. D'TIN or I'arm Dayta 
I 2 
2 
2 
Z 
2 
2 
Z 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
the 
gnnicnts: 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
OP 
2 
Scclioii II. Acccss lo Selected liistniclioiial Technology 
Directions: The rollowing section pcrtiiins to yonr ncccss to 
various forms of instructional technology, ('ircic the choice 
that best describes yonr situation. 
Key 
1 = Constant classroom access 
2 = No classroom acccss, bul adequate 
access in my building 
3 = In building but not easily accessibi 
lo iiir. 
4= No acccss in building 
1. Videotape 
2. Television 
3. Video Camera 
4. Lascrdisk Player 
5. Desktop Computer 
6. Laptop Computer 
7. CD-ROM 
8. Digital Camera 
9. Pull Page Scanner 
10. Laser Printer 
11. Projector For Computer 
3 
12. I.CDI'iiiul 1 I .» 1 
13. InU'iiiet 1 1 3 1 
I'l. Mniiiil 1 2 3 1 
IS. 1)I N or rami Dayta 1 2 3 4 
Section III. Conipnters In Yonr Classiooni and Home 
Part A. Directions: The Tollowing section pertains lo your 
usage or conipnters in the chissrooni, and at home. I'lncc an X 
beside the one that best describes your situation. 
1. Type of Computers available for Instructional Use in 
Classroom 
IIMacintosh UPC 
Number (Macintosh) Number (PC) 
2. Do yon have access to » compntcr at home? ^ 
l ives  
lINo 
* 
3. What kind of computer do yon have at home? 
I IMacintosh 
UPC 
4. Do yon have Internet acccss at home? 
I lYes 
lINo 
4 
I'riority of IVI»j()r (Joals lor llic Use of (-.'oiimiilci' 'lefliiiolo^y 
Pari II. Directions: The following (|iic.s(ions concern (he 
priority lli;il yon pliicc npon llie varions Tnnclions of conipnirr 
(eclinology in yonr daily inslrnclional activilies. IMcasc circle 
the clioicc that best applies lo yon. 
Key 
1 = Very Low Priorily 
2 = Low Priority 
3 = Moderate Priority 
4 = High Priority 
5 = Very High Priority 
I. Iiirommtion iicccss and research 
Internet Research 
CD ROM Soflwarc 
Reference Software 
2. Communications 
Email 
Chat Rooms 
Discussion Groups 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
3. Data/information Analysis 
Databases I 2 3 4 S 
Spreadsheets I 2 3 4 S 
4. Graphing Software I 
5. Publication/Information Production 
Word Processing 1 2 3 4 5 
Web Page Production I 2 3 4 S 
Draw/paint programs 1 2 3 4 5 
( > .  (  ' o i l t c i l l  i l l T l l  I l l l O l  i i l l . N  I M  1 2  J  • !  . S  
drill and pniclicc 
IV. I'crccptions Townrds insinicuonnl rccln>olo|»y llliliy.ation 
Dircclions: The followint> scclion is desiffned lo gnngr your 
opinions in icIiKion lo (lir hcndils iind bin rirrs to 
inslniclionid (cclinology in ilic cliissrooni. (.'irciv llic cluiiri' 
tInU best describes your feelings as il rchitcs lo cacb scclion. 
Key 
SI) - Strongly Disagree 
1) " Disagree 
I) " llndecidcd 
A = Agree 
SA = Strongly Agree 
Henefits of Instructional Technology 
1. I'eachcrs will have greater 
acccss lo informnlioii resources 
2. Teitbooks will be available on CD ROM 
3. Teachers will have greater availability 
to inforniation resources. 
4. Students' access to instruction will 
be greatly enhanced 
5. Feedback to students will be quicker 
and more comprehensive 
(k Virtual reality and other simulations 
will increase student coinprchension. 
7. Instruction will become 
more individualized 
X. The interest of students will 
be increased 
9. I be availability of up-to-date iid'orniHtion 
will greatly increase student learning. 
10. Videoconferencing with other students at 
((.'ircic Quel 
SD D II A SAg 
SD D I) A SA 
SD D II A SA 
SD D II A SA 
SD D (I A SA 
SD D II A SA 
SD D II A SA 
SD D II A SA 
SD D II A SA 
SD D II A SA 
other secondary schools will aide the learning process. 
1. Vidcoconrereiiciiig with ag-husiiiesses SI) I) I I  A SA 
will increase liie level of iiislniclloii. 
2. Vidcoconrereiiciiig will increase SI) I) I) A SA 
student comprehension 
3. VIdeoconrerencing will increase SI) I) I) A SA 
sliident interest 
4. AgriciiltiirAl businesses and other SI) I) li A SA 
specialist will be made more available to stiidents. 
5. A greater array of visual instructional SD I) IJ A SA 
materials will be utilized. 
>b>taclct To Instructional Technology! 
. The cost of the various forms of SD I) li A SA 
instructional technology outweigh the benefits. 
The lack of administrative support for SI) I) 0 A SA 
instructional technology acquisition is »limiting factor. 
Resistance to change by educators SI) I) I) A SA 
A lack of support from peers in SD 1) I I  A SA 
securing such technologies 
A lack of technical support to SD 1) II A SA 
maintain equipment 
The lack of time by educators SD D II A SA 
to master the imnierging technologies for the classroom. 
Lack of awareness by administrators SD D li A SA 
and legislators 
1'he lack of facilities designed to take SD D li A SA 
advantage of new technologies 
Lack of student knowledge to SD D II A SA 
utilize technology 
). Lack of student interest SD D II A SA 
I .  Cost of instructional technology: 
Money for equipment SD D U A SA 
Money for Software SD D U A SA 
!. Lack of telephone or data connection SD 1) IJ A SA 
in classroom 
I. Lacic of teacher training in SI) i) IJ A SA 
instructional technology 
7 
Scclioii V. Iiisti'iictioiiiil I fclmology's I'liHiic Kolc In 
ARricnIlural ICdnciition 
The rollowiiig scclioii (loils willi ttic n»l(' lliiil you set* 
iiistnictionnl technology playing In agiicniliiral cducalion 
over the next live years, ('ircle the answer that best dcscribcs 
your feelings towards tlic followine (|HCsiions. 
Key 
SD = Strongly Disagree 
1) = Disagree 
II = Undecided 
A = Agree 
SA = Strongly Agree 
1. Videoconferencing will be used to integrate SD D 11 A SA 
resource persons into the classroom. 
2. CD-KOM will take the place of many SD 1) II A SA 
textbooks in teaching the agricultural sciences. ^ 
J Virtual simulations will reduce the need for SD 1) IJ A SA ^ 
live instructional experiences. 
4. 1'he internet will take the place of school SD 1) II A SA 
libraries in conducting research for class assignments. 
5. Agriculture leacliers will have access to SD 1) U A SA 
lessons plans via the internet. 
6. Agriculture teachers will teach classes SD 1) II A SA 
at a distance via videoconferencing. 
7. FFA career development activities will SD D IJ A SA 
be conducted via videoconferencing. 
8. Videoconferencing will reduce the number SD 1) IJ A SA 
of instructional field trips taken to agricultural related 
sites. 
9. The majority of student assignnienls and SI) I) IJ A SA 
prescntalions will be condiicti'd through uiultiniedia. 
10. The majority of iiistruclor preseulalious SI) I) I) A SA 
will be conductcd through iniilliinrdia. 
H 
SccUoii VI. PcmoKrapliic & ('lmnu>ct is<ics 
l'ar( A. Dircclioiis; I'or (picslioii one please state your 
for llir remaining questions please clicck the answer that 
applies to you. 
Personal Characteristics 
1. Wlinl is your age ? 
2. (tender: 
11 IVIale I I Kcmnle 
3. Highest degree earned: 
n  Bachelor's I  I  IVIasler's I I  Specialist I I  Doctorate 
Part II. Directions: For question one and seven check all that 
apply to you, for the remaining questions please state the 
answer that best describes your situation. 
Program Characteristics 
I. What agricultural subjects do you teach (check all that 
apply)? 
0 Horticulture 11 Animal Science 
• Plant & Crop Science IJ Floriculture 
• Ag. Mechanics 0 Agribusiness I.I Ag. Science 
0 Aquaculture I.I Biotechnology I I Leadership 
0 Forestry 11 Environmental Science 
l!l Other 
2. How many years have you been teaching secondary 
agriculture? 
3. How many students do you currently instruct in your 
agricultural program? 
9 
>t. is your viirreiii M' A iMnnl)or,shi|)'' 
5. What i^radc levels do you leacli (( hecK all that aiiply)? 
117 118 119 I I IO III  M 112 
6. llow many hours of training have you taken in the area of 
instruetional tcchnolo|>y in the past two years? 
In the space below please write any additional coninieiits you 
may have related to the use of insti uetional technology in 
secondary aKricultural education eurrieula. 
Thank you for complctiu); this (luestiouiiaire. 
Return in the enclosed envelope to 
Antoiue .1. Alston 
201 Curtiss Hall 
Iowa Slate University 
Ames, lA f^(HM I 
1(1 
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APPENDIX D. 
ADDITIONAL COMMENTS ON INSTRUCTIONAL TECHNOLOGY 
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Additional Comments On Instructional Technology 
North Carolina: 
1. The cost of equipment is the most limiting factor in the implementation of 
technology in secondary schools. Most teachers want it and will use it if 
available, we are behind the curve. 
2. Video simulations cannot replace hands-on. Video cannot allow the student to 
feel the heat and sparks from the welder. 
3. I use PowerPoint presentation shown on TV daily in my classroom. 
4. We are on the block schedule. 
5. Very effective and useful mainly it is an addition to, not a substitute for what I have 
been doing. 
6. I feel that technology is extremely important for the advancement of agriculture and 
for those students. 
7. As a farmer I know that technology is important, but actual hands-on experience has 
no substitute. 
8. Get on the wagon or get behind. 
9. We could probably get computers but maintenance, support, and installation are a 
problem. This is our year on the internet. 
10. Technology should not be used by administration to reduce "real" hands-on 
activities during class! 
11. Money is the key obstacle. 
12. The technology is great but I do not think it should ever take the place of having 
texts, hands on shop experience or actual field exercises. Students will never accept 
doing \ everything from the classroom. 
13. Need more training. 
14. More teacher in-service needed and computer upgrade needed for current 
technology. 
15. Agriculture teachers must stay abreast of new methods of teaching utilizing as 
much instructional technology as possible. 
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16. You still must have teacher/student blackboard and traditional text, but new 
technology is wonderful to use with the other a couple of times a week, if costs will 
allow more schools and agriculture programs to acquire these things. 
17. The problem we have is that by the time we acquire technology it is out of date. 
18. I think technology could revolutionize education but the resources just aren't there. 
I am lucky to have one PC in my classroom (no printer) but you can't let 20 
students really Interact and use technology with one computer. 
19. Money is the limiting factor. I believe multimedia can be effectively utilized in the 
future; but without funds to acquire such technology, it will be impossible to 
implement. 
Virginia: 
1. Computer instruction is tremendous for the better students that can read and want 
to learn. However, many students that need constant prodding and affection waste 
a lot of time with computers. 
2. Students are bored with the over use of computers and videos. Let's keep 
agricultural classes up-to-date with the latest technology but not at the expense of 
practical experiences of actually driving tractors, forkUfts, and back hoe's. Actually 
welding, repairing engines, and planting seeds, or hatching chicks. 
3. The cost of software and equipment for agricultural technology is never thought 
about by administrators. All technology monies are spent on business classes. 
4. We need the funding to acquire it before we can use it. 
5. Do not throw out the baby with the bath water 1/2 lab practical, 1/2 modules 
(computer programs) 
6. I feel the greatest barriers will be money and resistance to change. 
7. I am in a new school that is fortunate to have a lot of technology opportunities for 
instruction. What I have found is that the kids are easily bored with It-they all have 
computers at home and spend hours on them dally. What excites and motivates 
them is actually getting outside, or into the lab and doing something with their 
hands. Computers and other technologies are wonderful, but I think we should stick 
our "hands-on" roots and use technology to back up the concepts. 
8. I think the availability and iise of technology depends on what school you are In and 
how much money they are willing to put into your program. I do not see the 
availability of technology increasing a great deal In rural schools over the next few 
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years. We are given training but there are not enough computers for the idds to use. 
I think that is a common problem. 
9. Instructional technology and its use will continue to evolve and expand. A prime 
limitation is the expense involved to initiate and maintain initiatives in this area. 
The ever increasing rate at which the technology becomes obsolete will further 
continue to hamper efforts in this area, particularly among less well-to^o school 
districts. The momentum is nevertheless clear and instructional technology will 
become increasingly important in agricultural education as software improves and 
becomes more available/accessible. Resistance to use of technology exists but is not a 
very important factor overall and diminishes rapidly with contact and experience. 
10. In the process of converting all the lessons to "powerpoint" presentations (or at 
least some of them!) 
11. It will continue to expand-utillzation is a must to keep students abreast and current 
in today's society. Limiting factor will be number of computers in classroom and 
access. 
12. We are not being funded enough for technology equipment in the middle school 
departments. With $5,0001 could have set in my department two basic pieces of 
equipment: smart board and projector to fit my one computer. I was denied the 
equipment. 
13. The initial cost of instructional technology hardware and software will keep many 
localities from implementing it. The cost of maintaining and updating it will 
adversely affect its use in high schools. 
14. I think that instructional technology will help the instructor awaken interest in 
students, but I do not believe it will replace the instruction by the teacher. The 
students may be able to better understand the concepts however, that does not in 
turn guarantee that more learning is going on. I do not foresee that computers, 
e-mail, internet is going to change basic teaching, but instead will supplement it 
Just as the calculator has helped make work go faster, I see the computer, etc. as a 
great aid but not a replacement for hands on good instruction. 
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